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1. ABSTRACT

This is the final report of the Fiber Optic Control System Integration (FOCSI) Program summarizing
the integration, testing, and operation of the Electro—-Optic Architecture (EOA) and optic sensors
delivered by McDonnell Douglas Aerospace-East (MDA-E) to NASA-Dryden for flight testing.

2. PROGRAM OVERVIEW

The optical sensing system consists of ten optical sensors of various optical sensing technologies
and one EOA to decode the ten sensors and convert the optic signals to electric signals which are
sent to NASA’s data acquisition system. One of the challenges in this program was to have one EOA
decode as many different sensing technologies as feasible to advance a little explored area of
technology. The approach until now is one EOA for each type of sensing technology which has the
benefit of providing tailored decoding for that sensor resulting in excellent results. That is not a
viable approach in the space limited and weight conscious aircraft environment because each sensor
type needs a separate EOA. A single EOA for all sensors not only saves space and weight, it is the
vehicle management system (VMS) concept of one processing area which can handle multiple tasks,
and VMS systems are already the systems of choice for the next generation of military aircraft.

3. SUMMARY

The performance of the EOA and sensors is good considering one EOA decodes a several types of
sensors which vary widely in their optic characteristics, however, the performance of the EOA is
poor when comparing the EOA and sensor performance to the traditional electrical aircraft sensors.
The performance of the EOA and digital sensors is very close to the performance of the traditional
sensors while the performance of the EOA and analog and time rate of decay (TRD) sensors is very
far from the performance of the traditional sensors.

The EOA and digital sensors produce consistent and stable results. EOA decoding of digital sensors
is little affected by noise, is able to overcome some variations in optical code plates, and is not
affected by temperature, altitude, or vibration.

The EOA and analog sensors produce rioisy and varied results. EOA decoding of analog sensors
is sensitive to variations in power levels, is sensitive to noise, is sensitive to some variations in code
plates, and is sensitive to EOA temperature. Analog decoding is not affected by altitude or vibration.

The EOA and TRD sensors produce noisy results due to a poor optic source.

The EOA fails to meet the electromagnetic interference (EMI) emission limits due to spikes in the
data, but the EOA is not an EMI threat to the aircraft since the data outages are few and the majority
of the outages are small.

4. OPTIC TEST RESULTS

4.1. EOA CCD Array and TRD Sources and Receivers

The optic test results reflect the mixed success and failure of EOA performance. The data in Table 1
shows that the sources and receivers of EOA #1 and EOA #2 had only minor differences in optic
performance. However, EOA #2 does perform better than EOA #1 as explained in section 4.1.1.3.

4.1.1. EOA CCD Array Source

4.1.1.1. Specification Failures

The power spectral density failure results in sensor return signals that are lower than expected which
can cause problems depending upon the receiver range. Fortunately, the CCD array receiver is abie




to receive lower power signals than originally expected, however, signals in the lower part of the
receiver bandwidth are affected by receiver noise. These signals also have less resolution when fed
to an analog to digital converter than signals in the upper portion of the receiver range due to the
internal workings of the CCD array. For sensors with high insertion loss, the failure of the source
to meet power spectral density requirements results in a degraded ability to decode the sensors

The wavelength range failure is due to the failure to meet the power spectral density requirements.
The maximum power of the source spectrum is within the correct wavelength range, however, this
test records the wavelength range covered by the spectrum which meets or exceeds the minimum
power spectral density. This is not a serious failure.

The excitation off leakage allowed failure may result corrupted sensor signals. The area CCD array
requires the source to be off when it shifts out its information, otherwise, the optic signals will be
exciting the CCD array as the information in the array is being moved through the array. The leakage
failure of the source is not serious for two reasons: the sources only failed by 0.9dB and 2.0dB, and
the method of measurement. Since the source is pulsed, an optic to electric converter had to be use
to compare the source on and off levels. This converter had a large gain which may have mtroduced
an error causing the leakage to appear greater than actual.

The required rise and fall time failures are due to the resolution of the oscilloscope. During the test,
different resolutions resulted in different rise and fall times. As the resolution increased, the rise and
fall times decreased. The resolution could not be made small enough to accurately measure the rise
and fall times.

4.1.1.2. Specification Successes

These successes contribute greatly to successful sensor decoding. Meeting power variation with
wavelength prevents a sensor signal which covers too much of the receiver range thus allowing the
receiver dynamic range to vary with temperature and still receive the entire sensor signal. Meeting
power variation with time prevents a sensor signal which varies too much and exceeds the receiver
range. The power variation with time was observed to be very slow which is important to properly
decode analog sensors since the effects of the source must be removed. A slowly varying source
ensures that the source spectrum which the processor uses to condition the sensor signal is the same
spectrum which excited the sensor.

Meeting repeatability creates sensor signals which consistently fall within a certain receiver power
range. This allows consistent sensor decoding since it minimizes the effects of the receiver having
better resolution at the higher power levels than at the lower power level. It also helps to keep the
sensor signal in the range of the receiver at all times.

4.1.1.3. Performance Notes

The performance of the CCD array source and receiver in decoding the analog and digital sensors
differs between the EOAs. EOA #2 is able to decode more sensors than EOA #1 because of a slightly
different placement of an optical block which is used to reduce optical reflections. The optical block
is placed near the 900nm wavelength for both EOAs, but the optical block in EOA #2 is closer to
the shorter wavelengths. Because of the shape of the power spectrum, the position of the optical
block causes EOA #2 to have a smaller power variation over wavelength, a higher power spectral
density, and more power at the 900nm wavelength. These differences allow EOA #2 to better decode
sensors which vary to the extremes within their optical specifications.




4.1.2. EOA TRD Source

The peak power and wavelength range failures cause much difficulty in decoding the temperature
TRD sensor. The failure to meet the minimum peak power results in a weak sensor signal which
is more susceptible to corruption by the source because the source fails wavelength range. The
source wavelengths overlap the sensor signal wavelengths so the source corrupts the sensor signal.
The peak power of source spectrum is from 650nm to 700nm, but the source has significant power
extending to 1000nm. The sensor signal range is from 700nm to 900nm.

The source modulation depth could not be measured since the power level of the source could not
be adjusted. The small source variation during normal operation aids sensor decoding because it
helps provide a consistent sensor signal.

4.1.3. EOA CCD Array Receiver

The expected and actual results of these tests are in different units so the results are limited in value.
The CCD receiver display relates power levels to CCD array pixel values instead of dBm, and a pixel
value cannot be translated to dBm. The difference between pixel values, however, can be converted
to dB so the range was calculated by this method. The calculated range is only good for room
temperature since the noise and saturation levels change with temperature.

4.1.4. EOA TRD Receiver
These tests are not possible since there is no source power level adjustment or display.




WDM CCD SOURCE | SPEC. ECA#1 P/F {EOA #2 P/F
Allowed Power Variation {< 6.0 dB 475 dB P 24dB P
with Wavelength
Allowed Power Variation | < 6.0 dB 1.75dB P 10.75dB P
with Wavelength
Repeatability <8.0dB 0.50 dB P 1.125dB P
Power Spectral Density | > -38.0 —46.4 dBm/nm F 1-45.6 dBm/nm F
(PSD) ' dBm/nm (max. is 41.3) (max. is ~43.375)
Wavelength Range < 750nm None of the spec- |F None of the spec- |F
> 900nm trum meets the trum meets the
PSD PSD ,
Excitation Off Leakage {>20dB 19.1dB F 17.0dB |F
Repetition Rate 100 +/-1 100 pulses/sec P 100 pulses/sec P
pulses/sec _
Source Duty Factor 90+/-1% {89.6% P 89.6% P
Required Rise Time < 100nsec  §20.0 usec F  {28.0 usec F
Required Fall TIme < 100nsec | 28.0 usec {F  128.0 psec F
WDM TRD SOURCE
Peak Power >-17.5dBm {-37.8 dBm F -34.0dBm F
Wavelength Range > 650 nm 650nm to 1000nm. | F 650nm to 1000nm. {F
< 675nm None of the spec- None of the spec-
trum meets the trum meets the
PSD PSD
Repetition Rate < 1000 996 pulses/sec P 990 pulses/sec P
pulses/sec
Source Modulation >15dB 0.2dB of normal N/A {source adjustment |N/A
Depth variation not possible
WDM CCD RECEIVER EOA #1 and EOA #2 (Test results are the same)
Saturation Level >-60 CCD array pixel value of 910 (actual value from sen-
dBm/nm | sor displays)
Dark Current Level <-86 CCD array pixel value of 30 (value obtained from
dBm/nm {Litton)
Dynamic Range (at room |{> 26 dB 29.5 dB (This is the calculated range, and it only ap-
temperature only) plies at room temperature.)

WDM TRD RECEIVER - Tests not possible: no source adjustment or receiver display.

Optic Test Resuits for WDM CCD Array and TRD Source and Receiver

Table 1




4.2. Sensors

The optic sensor test results reflect the mixed success and failure of the sensors performance. In
general, the digital and time rate of decay(TRD) sensors performed well, but the analog sensors
performed poorly. The data in Table 2, Table 3, Table 4, and Table 5 shows the large variance in
the code plate characteristics of similar sensors. Large differences even occur between the same
sensors. These differences point to problems in the manufacturing process of the code plates.

4.2.1. Digital Sensors

The digital sensors meet most of the specifications, and the specifications which are not met did not
prevent the EOA from decoding the sensors. However, those failures increased the difficulty of
decoding the sensors. The sensor decoding algorithms had to be modified for the sensors with the
worst optic failures so the EOA could decode them. Digital sensor data is in Table 2 and Table 3.

The contrast ratio failures of 5dB and below are the failures which make decoding the sensors
difficult. The sensors with failures of 5dB or less — rudder 1, leading edge flap (LEF) 43 and 45,
and power lever control (PLC) 1 — needed their decoding algorithms fine tuned to their optic
spectrum in order for the EOA to be able to decode them. (The algorithm for PLC 1 was never
revised because the optic code plate was found to be out of alignment, and it needed to be fixed before
changing the algorithm. PLC 1 was not repaired.) Contrast ratio failures between 5dB and 6dB did
not affect the ability of the EOA to decode those sensors.

The insertion loss failure of LEF 43 contributes to effects of its contrast ratio failure. The high
insertion loss causes the sensor signal to be near the receiver noise level so the sensor signal is easily
corrupted by receiver noise.

The wavelength range results for all of the sensors meet the specified range of 750nm to 900nm.

The channel width failures are either not large enough to effect sensor decoding or the widths of the
channels are not an important factor in sensor decoding because the results of the channel width test
do not correlate with the ability of the EOA to decode the sensors.

The guardband width results are not important. After most of the testing was completed, Litton
revised their sensors’ interface control documents and eliminated the specification for guardband
width. This is permissible since the results do not correlate with the ability of the EOA to decode
the sensors, and the locations of the guardbands in the sensor spectrums are not clear and were
arbitrarily chosen during testing. The guardbands were originally specified so the EOA could easily
distinguish between channels.




DIGITAL SENSORS { INSERTION LOSS CONTRAST WAVELENGTH
(dB) RATIO (dB) RANGE (nm)
SPEC. | MEAS- {P/F { SPEC. {MEAS- {P/F ] First Last |P/F
URED URED - {Channel | Channel
Stabilator 1 <2401 210 | P §>60 6.8 P | 758.6 | 81.8 | P
Stabilator 2 <240 166 | P § 260 9.0 P ] 7590 | 8646 | P
Rudder 1 <240] 17.1 | P § >6.0 3.1 F § 7594 | 8734 | P
Rudder 2 <240 176 { P § >6.0 6.6 P § 7586 | 8674 | P
Rudder Pedal 1 <240} 172 }| P | >26.0 8.2 P § 7594 | 867.0 | P
Rudder Pedal 2 <2401{ 217 | P § >60 5.4 F {7658 | 8670 | P
Power Lever Control 1 {<24.0{ 22.5 P {>60 4.8 F 753.0 8774 | P
Power Lever Control 2 § <24.0] 19.0 P §{>60 59 F § 760.2 8850 | P
Leading Edge Flap 43 §<28.0{ 294 | F | >6.0 54 F § 7786 | 886.6 | P
Leading Edge Flap 45 §<27.0{ 226 | P § >5.0 1.6 F § 7778 | 8886 | P
Optic Test Results for Digital Sensors (part 1 of 2)
Table 2
DIGITAL SENSORS | NUMBER CHANNEL WIDTHS GUARDBAND
OF (nm) WIDTHS(nm)
CHAN- (expect 2.5nm)
NELS SPEC. {Smallest | Largest | P/F | Smallest | Largest
Stabilator 1 12 85+-0.5] 8.0 8.8 P 22 7.2
Stabilator 2 12 85+/-0.5{ 8.0 8.8 P 1.8 5.8
Rudder 1 13 85+-05) 80 8.8 P 2.2 3.8
Rudder 2 13 85+/~-0.5) 7.6 84 F 2.0 3.6
Rudder Pedal 1 13 85+4/~05) 76 8.8 F 2.0 3.8
Rudder Pedal 2 13 85+/-05( 7.8 8.8 F 1.8 3.6
Power Lever Control 1 15 8.5+/-0.5 7.2 9.2 F 2.0 2.8
Power Lever Control 2 15 85+-0.5] 76 9.2 F 2.0 4.0
Leading Edge Flap 43 13 85+-09| 7.6 9.6 P N/A N/A
Leading Edge Flap 45 13 85+-09| 7.6 10.8 F N/A N/A

Optic Test Results for Digital Sensors (part 2 of 2)

Table 3




4.2.2. Analog Sensors

The analog sensors meet most of the specifications, and the specifications which were not met only
slightly increased the difficulty of decoding the sensors. The fact that the analog sensors are noisy
when decoded is mostly due to the EOA, however, the sensor dynamic range factors into the
problem. Analog sensor data is in Table 4 and Table 5.

The reference integrity failures slightly increase the noise of the sensors during decoding, but they
do not account for the poor integration test results. The pitch stick sensors will be used as an
example. Pitch Stick 1 passes the reference integrity test by a large margin while Pitch Stick 2 fails
the test by a significant margin, however, Pitch Stick 1 only performs slightly better than Pitch Stick2
in the integration tests in Table 10. The integration data contains the effects of internal EOA noise
as well as the reference integrity failure effects, and the amount of noise attributed to each cannot
be determined.

The dynamic range results are good, however, there are problems concerning dynamic range which
include the variations between sensors. The specification of >7.5dB is half of the original interface
control document value of 15dB. Reducing the dynamic range reduces the signal to noise ratio thus
creating noisier sensor decoding. Even though the pressure sensor exceeds the specified dynamic
range, the range is so small that the sensor value is greatly affected by small amounts of noise in the
EOA decoding process. The pressure sensor vendor does not have this problem since they have an
EOA and decoding algorithm tailored to the sensor.

The dynamic range variations between sensors resulting from an inability to produce a repeatable
analog code plate is another problem affecting the sensor decoding. The trailing edge flap and nose
wheel steering sensors’ analog code plates were made the same yet the dynamic range varies widely.
As a result, the EOA decoding algorithms were modified to work with the dynamic range of a
specific sensor. This would not be necessary if the dynamic range were consistent or larger.

The insertion loss results are good except for the large variation between sensors. The only insertion
loss failure, Pitch Stick 2, is very close to passing and is not a concern. The variation of insertion
losses shows the inconsistency in the manufacturing process, but does not affect EOA decoding
since the largest difference in insertion losses is 9.1dB which is much smaller than the ~30dB range
of the EOA receiver.

The results of the number of channels, the channels widths, and the wavelength centers are
satisfactory.

The rotary analog code plates of the trailing edge flap and nose wheel steering sensors all have
anomalies on the ends of the optic tracks, however, the anomalies seemed to be just outside of the
sensors’ operational range so they are not a concern. Each end of an optic track is different, but in
general, the reference and signal tracks are not consistent. In some cases, the reference is not a
constant power level while the signal track is constant. In other cases, the signal track varies too
much.




ANALOG SENSORS | INSERTION LOSS | DYNAMIC RANGE REFERENCE
(dB) (dB) INTEGRITY (dB)
SPEC. |MEAS-| P/F | SPEC. {MEAS- | P/F | SPEC. | MEAS-| P/F
URED URED - URED
Pitch Stick 1 <2001{ 157 P 1>75 8.0 P <260} -67.1 | P
Pitch Stick 2 <20.0f 202 | F §>75 8.2 P §<260]| 133 | F
Trailing Edge Flap 1 | <20.0] 16.8 P §>75 6.8 F {<-260| -7.6 F
Trailing Edge Flap 2 {<20.0{ 11.1 P §>75 9.9 P §1<260)-194 | F
Nose Wheel Steering 1 { <20.0| 13.6 P {>75 19.5 P §<26.01{-145 F
Nose Wheel Steering 2 § <20.0 | 19.1 P 2>751}) 106 P §<260(| -1.6 F
Total Pressure <1751 16.8 P §>27 29 P §<300)]-594 | P
4030-32-01
Optic Test Results for Analog Sensors (part 1 of 2)
Table 4
ANALOG SENSORS | NUMBER CHANNEL WIDTHS WAVELENGTH
OF (nm) CENTER (nm)
CHAN.-
NELS SPEC. | Reference | Signal | P/F § Reference | Signal
Pitch Stick 1 2 <75 51.4 50.2 P 776.2 874.6
Pitch Stick 2 2 <75 45.8 50.0 P 771.8 885.0
Trailing Edge Flap 1 2 <75 50.6 49.8 P 777.0 875.4
Trailing Edge Flap 2 2 <75 51.0 49.0 P 776.2 8754
Nose Wheel Steering 1 2 <75 50.2 49.8 P 777.4 8754
Nose Wheel Steering 2 2 <75 49.8 50.2 P 775.0 875.8
Total Pressure 2 <75 63.8 60.2 P 779.6 885.0
4030-32-01

Optic Test Results for Analog Sensors (part 2 of 2)

4.2.3. TRD Sensors

Table 5

The TRD sensors pass the optic tests, and are the best sensors for providing duplicate results. The
data for the TRD sensors is in Table 6.

The signal duration success is the key characteristic in determining that the sensors are performing
properly. The duration of the sensor florescent time decay signal varies with temperature and
determines the phase shift between the signal and the source. The EOA examines the phase shift
between the signal and source signals to determine the temperature.




The power conversion efficiency for both temperature sensors actually passes if the entire sensor
signal is taken into account instead of just the peak of the sensor spectrum. The test was conducted
with just the peak of the source and signal spectrums and reflects a failure as a result. The test was
performed this way due to the misunderstanding that the TRD receiver uses only the peak spectrum
values. The TRD receiver actually uses the entire signal spectrum.

TRD SENSORS SIGNAL POWER CHANNEL
DURATION(usec) CONVERSION CHARACTERISTICS
(@ room temp.) EFFICIENCY (dB)

SPEC. { MEAS-{ P/F | SPEC. [MEAS-| P/F {1 # of |Channel { Channel
URED URED Chan. { Width | Center

Total Temperature 2 § 175 280 P 1>-28}-497 1| F 1 36.0 nm | 753 nm
+/-
Total Temperature 3 §{ 125 270 P {1>-28}-480 ] F 1 136.0nm {753 nm

Optic Test Results for TRD Sensors
Table 6

5. INTEGRATION TEST RESULTS

5.1. EOA

EOA #1 passed all of the functional tests. These were used to provide a quick test of EOA operation.
The data is summarized in Table 7. The EOA chassis is able to thermally dissipate approximately
100 Watts without cooling air so it will be able to easily dissipate 65.4 Watts. The optic functions
and the electrical data bus performed as expected. The optic to electric conversion and the sensor
value decoding were not checked in the functional tests.

EOA #2 performs better than EOA #1 by decoding sensors with less noise and by operating reliably.
This is due in part to optical differences explained in section 4.1.1.3. EOA #1 also has had the 1553
bus stop updating on many occasions including the altitude test, the vibration test, and when EOA
#1 was powered for long periods of time with no tests being performed. This seems to be due to
software halting in the decoding processor module. The root caused may be due to internal EOA
noise which could be generated by many sources, several high frequency clocks, high frequency
1553 data transfers, power supply switching, or decoding modules activity. A similar problem was
present before the data acquisition card’s printed wiring board (PWB) was re-laid out to use better
methods of electrical PWB lay out. The solution to the loss of EOA #1 1553 updates is to turn off
power to EOA #1 and then turn on power; EOA #1 always returns to normal operation. EOA #2
has never had this problem. This is probably due to EOA #2’s decoding modules being less receptive
to internal noise. This may also explain why EOA #2 decodes sensors with less noise than EOQA #1.

EOA decoding noise is dependent on the environment and may be high frequency noise affecting
the CCD optic receiver. The receiver operates with very low power levels and is therefore more
susceptible to noise than other electronics. Decoding noise is not as pronounced when the modules
are on the vendor’s development backplane as it is when the modules are in the EOA chassis. On
vendor backplane, the modules are not as close to each other, the 1553 data bus does not run next
to the modules, and an inherently noisy switching power supply is not used. The confined EOA
chassis is a different environment than the open development backplane so it is not unusual that the
modules operate a little differently in the two environments.




EOA FUNCTIONAL EOA FUNCTIONAL TEST RESULTS
TEST Expected Actual P/F
Power Dissipation <76.5 Watts 65.4 Watts P
1553 Multiplex Bus No errors in {Good data transfer. A nuisance error is reported, | P
transmission |but it does not affect the data transfer. Suspect the
and good  |test equipment is the source of the problem since
data transfer. {the problem has been seen on other non—-FOCSI
tests.
EOA Spectrum Source and |Source and all sensors except the temperature; P
Analyzer Mode all sensors | sensor are visible on the display. Digital sensors
(except temp. |show a good digital pattern, and the analog sensors
Sensor) show the reference and signal channels. The
visible on |attenuation for each sensor was adjusted so all
display. sensors fell within the receiver range.

Integration Test Results for EOA
Table 7

5.2. Digital Sensors

The EOA performs very well in decoding digital sensors that can be decoded, however, a small
amount of noise does cause a few failures. EOA decoding noise is discussed in section 5.1. Good
performance is expected since the EOA vendor also made the digital sensors except for the leading
edge flap which could not be decoded.

5.2.1. Stabilizer Sensor

The EOA decodes the stabilizer sensor fairly well. The decode value is quite stable, although, there
is some intermittent noise which causes the failures in the null offset and resolution tests. The overall

results are good.

5.2.2. Rudder Sensor

EOA #1 cannot decode rudder 1, and EOA #2 has difficulty decoding rudder 1. This is probably
due to the optical contrast ratio of less than 5.0dB. With EOA #2, the sensor output looks noisy
which is reflected in the integration data, although, rudder 1 still performs fairly well. When rudder
1 was returned to the vendor for testing, the decoding algorithm was changed to so rudder 1
performed very well, however, rudder 2 cannot use the same algorithm. The flight EOA rudder
decoding algorithm is dependent on which rudder is flying.

The EOA decodes rudder 2 sensor very well. The decode value is quite stable, although, there is
some intermittent noise which causes the failure in the null offset test. The overall results are good.
The rudder and rudder pedal sensors are the same, and the decode algorithms are only slightly
different.

5.2.3. Rudder Pedal Sensor

The EOA decodes the rudder pedal sensors better than any other sensor. The range and resolution
results are excellent, the linearity results are almost perfect, and there is hardly any noise in the
decoded sensor signals. The only failure, by rudder pedal sensor 2, is very close to passing and is

10



not a concern. The rudder pedal and rudder sensors are the same, and the decode algorithms are only
slightly different.

5.2.4. Power Lever Control Sensor

Neither EOA can decode power lever control 1. This is probably due to an optical contrast ratio of
less than 5.0dB, or the sensor may have been damaged before the integration tests. When this sensor
was returned to the vendor for testing, it was reported that the sensor was broken; the code plate was
shifted and the shaft did not turn as freely as it should. The sensor may have been damaged before
the integration tests were performed.

EOA #2 decodes power lever control 2 very well while EOA #1 cannot decode the sensor. This is
due to the different optics in the EOAs explained in section 4.1.1.3. Power lever control 2 has its
last channel at a wavelength of 885nm which is close to the limit of 900nm. EOA #1 does notreceive
signals as well as EOA #2 at this end of the spectrum, and the performance of power lever control2
1s proof. '

5.2.5. Leading Edge Flap Sensor

The EOA decoding algorithms could not decode either leading edge flap sensor. Both sensors had
optic failures which contributed to the decoding problem; see the optic test results in section 4.2.1.
However, the main reason was due to the wide variation of the wavelength of the first channel on
the code plate as the sensor was moved through its full stroke. The decoding algorithm searched
for each channel, and because the location varied so much, the al gorithm needed more time than the
EOA update rate would allow.

The decoding algorithms were changed after integration tests were performed at McDonnell
Douglas so the leading edge flap sensors could be decoded. The algorithms were written to find the
data channels at specific wavelengths. As a result, the algorithms will not decode the sensors if the
data channels move from their initial locations. This could occur if the code plate shifts even slightly.
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DIGITAL SENSORS NULL OFFSET RESOLUTION
(inches unless specified) (inches unless specified)
Specified Measured P/F§ Specified [|Measured |P/F
Stabilator 1 < +/-0.018 +/—0.045 F § <+/-0.018 0.002 P
Stabilator 2 <+/-0.018 | +0.052,-0.073 { F § <+/-0.018 0.022 F
Rudder 1 <+/-0.0032 | +0.007,-0.011 | F § <+/~0.0032 | 0.001 P
Rudder 2 < +/~0.0032 +/-0.002 P § <+/-0.0032 0.002 P
Rudder Pedal 1 < +/-0.0045 +/-0.001 P § <+/-0.0045 0002 | P
Rudder Pedal 2 < +-0.0045 | +0.004,-0.005 { F § <+/~0.0045 0.002 P
Power Lever Control 1 {<+/-0.325deg | Not Decoded <+/-0.325deg
Power Lever Control 2 | <+/-0.325deg | +/-0.064deg | P {<+/~0.325deg |0.079 deg | P
Leading Edge Flap 43 | < +/-0.30deg | Not Decoded * < +/-0.30deg
Leading Edge Flap 45 § < +/-0.30deg { Not Decoded * < +/-0.30deg
Integration Test Results for Digital Sensors (part 1 of 2)
Table 8
DIGITAL SENSORS RANGE LINEARITY
(inches unless
specified) Slope | Con- { Standard Deviation {P/F
Spec. | Measured | P/F st Specified | Meas.
Stabilator 1 +/-3.56 1 +/~3.56 | P {0.996{ 0.008 |<+/-0.0356 | 0.034 | P
Stabilator 2 +/-3.56 | +/-3.56 { P {0.989 |-0.009 | <+/-0.0356 | 0.051 | P
Rudder 1 +-0.665] +/-0.665 | P 10.986 {-0.004 | <+/-0.0033 | 0.014 | P
Rudder 2 +/-0.665 | +/-0.665 | P 10.996 | 0.002 |<+/~0.0033 | 0.008 | P
Rudder Pedal 1 +-0.750§ +/-0.750 { P 10.999{ 0.001 {<+/~0.0019{ 0.002 | P
Rudder Pedal 2 +/-0.750 | +/-0.750 { P {1.000 { 0.001 {<+/~0.0019| 0.004 { P
Power Lever Control 1 § 0.000 to Not Decoded < +/-0.175
Power Lever Control 2 }122}222 000010 | P [0.953[-0.539 [<+/-0.175 | 0363 | P
Leading Edge Flap 43 §+36,-7 Not decoded* { < +/-0.675
Leading Edge Flap 45 degrees Not decoded* degrees

* Before the decoding algorithms were changed at the EOA vendor.

Integration Test Results for Digital Sensors (part 2 of 2)
Table 9
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5.3. Analog Sensors

The EOA performs poorly in decoding analog sensors for several reasons: the EOA decoding noise
discussed in section 5.1., poor optical reference integrity test results slightly increase the decoding
noise, and the decoding algorithms are dependant upon a consistent dynamic range (which did not
occur) for the similar analog sensors. The last reason is due to the fact that the EOA vendor did not
have the sensors to work with when writing the decoding algorithms so the algorithms were not
tailored to the specific dynamic range of the sensors.

5.3.1. Pitch Stick Sensor

Pitch stick 2 broke during integration testing so the linearity data was not obtained. A small amount
of strain was applied to the sensor and it broke apart. The mechanical design was very poor in that
the two halves of the sensor were butt coupled and held together only by glue.

The EOA decoding of the pitch stick sensors is the best of the analog sensors, however, a slightly
incorrect expected dynamic range caused the range and linearity results to fail. The decoding noise
does not affect these sensors as much as the other analog sensors, but the noise does cause the null
offset results to fail.

After the decoding algorithm was tailored to the correct dynamic range, the pitch stick sensor
performs fairly well. EOA noise still prevents this sensor from providing excellent performance.

5.3.2. Trailing Edge Flap Sensor and Nose Wheel Steering Sensor

The nose wheel steering and trailing edge flap sensor code plates were made the same, and the
decoding algorithms are only slightly different, yet the decoded performance of the sensors varies
widely due to the wide variation in dynamic range. Only trailing edge flap 1 is decoded over the
entire range with any accuracy to the amount of shaft movement. The other decoded sensor values
either fail to relate to the shaft movement or only a portion of the shaft movement is decoded.

After the decoding algorithms were tailored to the dynamic ranges of these sensors, the decoded
sensor performance improved, but the overall decoded performance is still poor. The decoded
values are very noisy, and the sensors’ linearity is poor.

5.3.3. Total Pressure Sensor

The EOA decoding algorithms could not decode the pressure sensor because the equation for the
sensor signal received from the sensor vendor did not fit the location and dynamic range of the sensor
as seen by the EOA CCD receiver. Modified algorithms enabled the decoded sensor value to wok
over a portion of the pressure sensor range, but not enough to do integration tests on the sensor.

The decoding algorithms were changed after integration tests were performed at McDonnell
Douglas so the pressure sensor could be decoded over its full range. The algorithms were written
for linear operation of the pressure sensor even though the sensor vendor used a third order equation
to approximate the sensor response and get the desired accuracy from the sensor. The person writing
the decoding algorithm felt that there was less error in using the linear method.
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ANALOG SENSORS NULL OFFSET RESOLUTION
(inches unless specified) (inches unless specified)
Specified Measured P/F{ Specified |Measured |P/F
Pitch Stick 1 <+/-0.010 | +0.030,-0.039 | F | <+/-0.010 0.003 P
Pitch Stick 2 <+-0.010 | +0.047,-0.053 | F | <+/-0.010 0.004 P
Trailing Edge Flap 1 <+/-0.04%n { +/-0.1231in F §<+/-0.898deg | 0.567deg | P
Trailing Edge Flap 2 | < +/-0.049in | +0.075,-0.076in | F [<+/-0.898deg 0.099deg | P
Nose Wheel Steering 1 | <+/-0.186 | +2.273,-2.419 | F § <+/~0.186 0265 | F
degrees degrees degrees degrees
Nose Wheel Steering 2 { <+/-0.186deg | +/~0.953deg | F <+/-0.186deg | 0. 773deg | F
Total Pressure Neither EOA #1 nor EOA #2 could decode the pressure sensor at the time
4030-32-01 of the integration testing at McDonnell Douglas.
Integration Test Results for Analog Sensors (part 1 of 2)
Table 10
ANALOG SENSORS RANGE LINEARITY
(inches unless
specified) Slope | Con- | Standard Deviation |P/F
stant
Spec. | Measured {P/F Specified | Meas.
Pitch Stick 1 +2.02 {+1.950**{ F $10.976 | 0.047 |<+/-0.0202] 0.087 | F
-1.01 |-0.763 **
Pitch Stick 2 +2.02 +2.02 F ZPitch Sensor 2 broke before the linearity
~1.01 |-0.783 *x* data was taken.
Trailing Edge Flap 1 +/-4.05{ +/~4.05 { P §1.219{-0.075 | <+/-0.0405| 0.719 | F
Trailing Edge Flap 2 +-4.051 +4.05 F 1-0.38 {-2.558 | <+/-0.0405 | 0.046 | F
~0.820 ** 6
Nose Wheel Steering 1 §+/~75.00 | +/~75.000 | F §0.992 {18.749 | < +/-0.188 { 18.383 | F
degrees | degrees *
Nose Wheel Steering 2 {§ +/~75.00 F 11.067{0459 {<+/-0.188 | 7.721 | F
degrees
Total Pressure Neither EOA #1 nor EOA #2 could decode the pressure sensor at the
4030-32-01 time of the integration testing at McDonnell Douglas.

* Even though the full range is covered, the measured value has no relationship with the reference.
** These measured values are before the decoding algorithms were changed at the EOA vendor.

Integration Test Results for Analog Sensors (part 2 of 2)
Table 11

14



5.4. TRD Temperature Sensors

The conventional platinum resistance thermometer (PRT) elements performed well, but the optic
temperature sensor decoding performed poorly as shown in the data summarized in Table 12. The
accuracy of the PRT elements, tested in an ice bath, were very stable; the results were so good that
a second test point was not needed. Comparing the tracking of the decoded optic sensor value to
the PRT element revealed the optic decoding was not working between 360°R and 410°R, and the
error was as much as 36°R from 410%R to 580°R. The graphs of the optic sensor to PRT element
tracking are in the temperature sensor section of the Integration Test Plan data sheets in
APPENDIX A.

The poor range of the optical temperature decoding is probably due to the decoding algorithms being
fine tuned to a different Rosemount optical sensor than is used in the integration tests. The decoding
algorithms were later fine tuned to the optical sensors used in integration testing.

The noise and poor tracking of the optical temperature sensor is probably due in part to the optic
source used to excite the fluorescent sensor. Examining the optic sensor and source data sheets in
APPENDIX A show that the source wavelengths overlap the sensor signal wavelengths. Even
though an optical filter was used to block the source at the sensor signal’s peak wavelengths, much
of the sensor signal is blended with the source. The small section of the sensor signal that is
unaffected by the source may not be enough for the optic receiver to obtain a consistent signal.

TRD PRT ELEMENT GEN. THERMAL. INITIAL
SENSORS RESISTANCE DIFFERENCE BE- CHECKOUT
(@ 32°C) TWEEN PRT & TRD

Spec. | PRT 1 { PRT 2 {P/F § Spec. |Max. | Min. | P/F { Spec. { Measured | P/F
Total 50.00 [49.992 {49.995| P § <+/~ | No optical tests < | Unstable { F
Temperature { +/~ | ohms { ohms 0.500F | performed due to § 2.00F and
S/N2 0.05Q ) poor perfor- noisy.

mance of S/N3. Much

Total 50.00 {50.038 {50008 | P | <+~ [36'R| IR [ F | < | &2 [F
Temperature {| +/— | ohms | ohms 0.500F 2.0%F 2 OOF
S/N 3 0.05Q R

Integration Test Results for TRD Sensors
Table 12

5.5. Sensor Results After Decoding Algorithms Changed

The leading edge flap (LEF), temperature, and analog sensor decoding algorithms were changed by
the EOA vendor after the integration tests at McDonnell Douglas. The LEF sensors were able to
be decoded, and their performance appeared to equal the performance of the other digital sensors.
The temperature sensor algorithms were tuned to the individual sensors so the specified temperature
range was met, but the temperature sensors are still much too noisy. The Pitch Stick, trailing edge
flap, and nose wheel steering sensor algorithms were changed so those sensors met the range
specifications. Their linearity performance was improved but not enough to meet the specifications.
Their null offset and resolution performance was not improved.
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6. ENVIRONMENTAL TEST RESULTS

6.1. Pressure Sensor

The pressure sensor was environmentally tested at MDC since Babcock & Wilcox did not complete
environmental testing. The pressure sensor survived all environmental testing: temperature,
altitude, and vibration. The environmental test profiles are the same as the EOA environmental
profiles and are contained in the Environmental Test Plan in APPENDIX A.

6.2. EOA

6.2.1. Temperature Test

EOA #2 survived the thermal test chamber temperature range of —30°C to 75°C, however, the EOA
did not decode all of the sensors over that range. The test results summarized in Table 13 show the
EOA’s success in decoding digital sensors and the EOA’s difficulty in decoding analog sensors.

The EOA performance with the digital sensors during the thermal test was excellent. The digital
sensors were decoded over the full EOA temperature range, and the sensor values were steady. The
two exceptions, rudder and leading edge flap(LEF), were due to problems not related to the thermal
test, the rudder connection to the EOA and the EOA decoding algorithm for the LEF. The ability
of the EOA to decode the digital sensors is independent of the EOA temperature.

The EOA performance with the analog sensors during the thermal test was poor. The sensors were
decoded over very little of the EOA temperature range, and the sensor values were noisy which is
normal even at room temperature. The pitch stick was decoded over 50% of the EOA temperature
range, the trailing edge flap 29%, and the nose wheel steering 14%. These results agree with the
EOA vendor tests which show the EOA has decreasin g dynamic range for receiving analog sensors
as the EOA temperature approaches the extremes, and at the extremes, there is zero dynamic range.
The ability of the EOA to decode the analog sensors is very dependent on the EOA temperature.

The reasons for the poor performance of the EQA decoding the analog sensors are that analog sensor
decoding is power level dependent, and the shape of the LED output power spectrum changes with
temperature. The decoding algorithms were written to try to take out the effects of the source
spectrum shape but were not totally successful since the analog sensor decoding is very EOA
temperature dependent.
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6.2.2. Altitude Test

SENSOR SENSOR | SENSOR IS SUCCESSFULLY DECODED OVER
VALUE EOA#2 TEMPERATURE RANGE OF:
Digital Sensors
Power Lever Control 2 | 97.5 deg. Full Range of -309C to 75°C
Rudder Pedal 2 0.293 in. Full Range of —30°C to 75°C
Stabilizer 2 -3.212 in. Full Range of ~30°C to 750C
Rudder 2 —0.496 in. Rudder is sometimes decoded throughout full range.
Leading Edge Flap 43 { Not Decoded | EOA unable to decode LEF sensor during thermal test.
Analog Sensors
Successful Decoding Over Direction of
EOA#2 Temp. Range Of: Temperature Change
Pitch Stick 1 ~—0.330 in. 269C to —30°C+5minutes Decreasing
100C to 60°C Increasing
none Decreasing
Trailing Edge Flap 1 ~1.2in. 269C to —10°C Decreasing
300C to 55°C Increasing
250C+10min. to 25°C+15min. Decreasing
Nose Wheel Steering 2| ~26 deg. 260C to —59C Decreasing
none Increasing
none Decreasing
Total Pressure Not EOA software is not able to decode the pressure sensor
Connected | at room pressure during thermal test.
TRD Sensor
Temperature Not EOA software is not able to decode the temperature
Connected | sensor at room temperature during thermal test.
EOA Thermal Test Results

Table 13

EOA #1 survived the altitude test chamber range of room altitude to 50,000 feet. Room pressure
was 743 Torr or 29.3 in Hg. The chamber temperature range was 23.7°C to 32.5°C, and the internal
EOA temperature range was 24.19C to 41.59C. The EOA stopped updating the 1553 bus during a
portion of the test, however, this failure was not related to the altitude test. The test results
summarized in Table 14 show the EOA’s success in decoding all of the sensors during the altitude
test. A technical memorandum was prepared by the laboratory performing the altitude test; the
memo is located in the altitude data sheets in the Environmental Test Plan in APPENDIX A.
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EOA #1 performance during the altitude test was acceptable. The noisy sensor values and the loss
of 1553 bus updates tarnished the results, but these problems were not a result of the altitude test.
The ability of the EOA to decode the sensors is independent of the EOA altitude. Since the sensors
were decoded equally well throughout the test, and in normal operation, EOA #1 IEpOrts noisy
sensor values much more than EOA #2, the noisy sensor values are not a failure of the altitude test.

The loss of 1553 updates is also not a failure of the altitude test and is explained in 5.1.

6.2.3. Vibration Test

SENSOR SENSOR | SENSOR IS SUCCESSFULLY DECODED OVER
VALUE EOA#1 ALTITUDE RANGE OF:
Digital Sensors
Power Lever Control 2 Not The Power Lever Control Sensor was not available for
Connected | the altitude test. :
Rudder Pedal 2 ~0.121 in. Full Range of 743 Torr to 50,000 feet
Stabilizer 2 ~2.210 in. & § Full Range of 743 Torr to 50,000 feet.  The position
-2.161 in. was changed during test as part of troubleshooting.
Rudder 2 ~-0.118 in. Full Range of 743 Torr to 50,000 feet
Leading Edge Flap 43 | Not Decoded { EOA unable to decode LEF sensor during altitude test.
Analog Sensors
Pitch Stick 1 ~1.2in. Full Range of 743 Torr to 50,000 feet
Trailing Edge Flap 1 ~1.4 in. Full Range of 743 Torr to 50,000 feet
Nose Wheel Steering 2 { ~41 deg. Full Range of 743 Torr to 50,000 feet
Total Pressure Not EOA software is not able to decode the pressure sensor
Connected §at room pressure during altitude test.
TRD Sensor
Temperature Not EOA software is not able to decode the temperature
Connected § sensor at room temperature during altitude test.
EOA Altitude Test Resuits

Table 14

EOA #1 survived the vibration tests, and the vibration did not affect the sensor decoding, however,
there were failures that were corrected and re—tested and one failure that was not corrected. The
vibration testing consisted of a sinusoidal resonance survey, a random performance test, and a
minimum structural rigidity test in each of the three axes. A technical memorandum was prepared
by the laboratory performing the vibration testing; the memo is located in the vibration data sheets
in the Environmental Test Plan in APPENDIX A along with sensor data for the vertical axis.

The failure that was not corrected occurred on an already environmentally qualified power supply
supplied by the Navy Standard Hardware And Reliability Program (SHARP). The failure was not
corrected and retested since all of the performance tests had been completed, and the failure occurred
during the structural rigidity test which is not required by NASA Ames-Dryden Flight Research
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Facility Process Specification No. 21-2 Environmental Testing of Electronic and
Electromechanical Equipment. An examination of the power supply revealed the leads of a
transformer had sheared because of inadequate support. (Adequate support was provided in later
models of the power supply.)

The purpose of the three vibration tests is to determine if the EOA will survive the aircraft vibration
environment. The resonance survey locates the frequencies at which the EOA is vulnerable. The
performance test requires the equipment operate during the vibration profile and shows the
equipment will survive at least fifty flight hours. The minimum structural rigidity test does not
require the equipment to operate and verifies the equipment is structurally sound.

The first failure occurred during the vertical axis performance test. The 1553 bus stopped updating,
and the failure was isolated to one of the two 1773/1553 converter modules. A loose nut and two
washers were found inside the chassis, and a screw was found outside the chassis. The two converter
modules were removed, and the 1553 data bus line was jumpered to bypass the 1773/1553 converter
modules. The loose mounting hardware was replaced and secured with Locktite. Testing continued
without the converter modules. The 1773/1553 converter module failure was attributed to an
electrical short caused by the loose mounting hardware.

The second failure occurred during the vertical axis minimum structural rigidity test. The 1553 bus
again stopped updating, and the failure was isolated to 1553 bus controller module; an oscillator chip
had sheared at the leads. Also, several capacitors had sheared off of the optic receiver module. None
of the sheared parts had glue attaching them to the printed wiring board (PWB). The modules were
repaired, and on all modules, all of the components which were not glued to the PWBs were glued.
This improvement was implemented on the set of flight modules. Testing continued.

The vibration testing continued through the lateral axis and through the longitudinal axis sinusoidal
and performance tests without failure, however, two anomalies occurred. The first was not related
to vibration testing. The 1553 bus stopped updating several times during and between vibration
tests. Turning the power to the EOA off and then on always restored normal operation. This is the
same anomaly explained in section 5.1. "The other anomaly may have been related to the minimum
structural vibration test since it occurred during part of both the vertical and longitudinal axes
minimum structural vibration tests even though it did not occur during the lateral axis minimum
structural vibration test. It dealt with the optic spectrums reported by the EOA CCD array receiver.
A new method of monitoring the sensors was used after the last failure. Instead of monitoring the
sensor positions, the raw optical sensor data was monitored. For a portion of the minimum structural
rigidity tests, the optic data power levels jumped around quite a bit but maintained their shapes unless
they saturated the receiver. The anomaly was not a concern since the equipment did not need to
operate during the minimum structural rigidity test, and the spectrum shapes were stable.

The last failure occurred during the longitudinal minimum structural rigidity test, and has already
been discussed. The power supply failed during the test.

6.2.4. Electromagnetic Interference (EMI) Test

EOA #1 failed to meet the conducted and radiated emission limits in MIL-STD—461 Part 2 due to
spikes in the data; the majority of the conducted and radiated emissions data meets those limits. EMI
data sheets are in the EMI section of the Environmental Test Plan in APPENDIX A. EMI experts
have examined this data and do not feel that the EOA poses an EMI threat to the aircraft since the
outages are few and the majority of the outages are small.
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EOA #1 was a good EMI test article since it probably has more emissions than EOA #2 based on
the performance of the two EOAs. EOA #2 has never failed while EOA #1 has stopped updating
the 1553 bus. This was probably due to internal EOA emissions causing errors in the optic decoding
modules.

The antennae types used in this test are: rod for 14kHz to 25MHz, biconical for 25SMHz to 200MHz,
log spiral for 200MHz to 1GHz, and a different size log spiral for 1GHz to 10GHz. The data plots
in the EMI section of the Environmental Test Plan contain narrowband and broadband data for each
frequency. The data taken with the biconical antenna includes horizontally and vertically polarized
antenna data.

APPENDIX A Test Plans and Data Sheets for Optic, Integration, and Environmental Tests
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FOCSI EOA and Sensor Optic Test Plan
Rev. 4/15/93

1.0 SCOPE

This test plan establishes the documents, equipment, and procedures necessary to verify the optical
performance of the McDonnell Douglas Corporation (MDC) Fiber Optic Control System Integration
(FOCSI) Electro-Optic Architecture (EOA) and the FOCSI Fiber Optic Sensors.

2.0 APPLICABLE DOCUMENTS

The following documents of the issue shown form a part of this test plan to the extent specified.

2.1 McDonnell Douglas Corporation Documents

WS5-AD-3239  Electro-optic Architecture Procurement Specification
Rev. A

WS5-AD-3238  Fiber Optic Sensor Procurement Specification
Rev. A

EOA Interface Control Document (ICD) 21 May 1991 (FOCSI Electro-Optic Architecture ICD)

Stabilizer Sensor Interface Control Document (ICD) (FOCSI Fiber Optic Sensor ICD)

Rudder Sensor ICD (FOCSI Fiber Optic Sensor ICD)

Pitch Stick Sensor ICD (FOCSI Fiber Optic Sensor ICD)

Rudder Pedal Sensor ICD (FOCSI Fiber Optic Sensor ICD)

Trailing Edge Flap Sensor ICD (FOCSI Fiber Optic Sensor ICD)

Leading Edge Flap Sensor ICD (FOCSI Fiber Optic Sensor ICD)

Power Lever Control Angle Sensor ICD (FOCSI Fiber Optic Sensor ICD)

Nose Wheel Steering Sensor ICD (FOCSI Fiber Optic Sensor ICD)

Total Pressure Sensor ICD (FOCSI Fiber Optic Sensor ICD)

Air Data Temperature Sensor ICD 13 March 1991 (FOCSI Fiber Optic Sensor ICD)
3.0 SUMMARY

3.1 Test Plan Objective

The objective of the test is to verify the optical performance of the EOA and the sensors. This will be
accomplished by comparing the optic performance of the EOA and sensors to the expected
performance listed in the corresponding Procurement Specifications and ICDs.

3.2 Location
All tests will be performed at the MDC Avionics Laboratories or Environmental Test Facilities.
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3.3 Standard Conditions
All tests shall be performed at prevailing laboratory temperatures, barometric pressures, and
humidities unless otherwise specified.

3.4 Equipment
The test equipment consists of commercially available equipment and is listed in Table 1. The
equipment setup is shown in Figure 1.

3.5 Specific Tests

3.5.1 EOA Tests

3.5.1.1 WDM Analog and Digital Source Tests
3.5.1.1.1 Allowed Power Variation with Wavelength and Time Test

The source power must not vary greatly over wavelength or time so the sensors are provided
with a stable power source. Examining the source fluctuations at power up and at another time
many minutes after power up will determine the power variation with wavelength and time.

35.1.1.2 Repeatability Test

The source power must be repeatable each time it is used so the sensors are provided with a
consistent power source. Comparing the source power values between a powered up state and
other powered up states will determine the repeatability of the source.

3.5.1.1.3 Minimum Power Spectral Density Test

The source must provide sufficient power for the sensors to operate correctly. Examining the
minimum power of the full strength source will determine the minimum power spectral density.

35.1.1.4 Wavelength Range Test

The source must produce power in the wavelengths needed to excite the sensors. Examining the
minimum and maximum wavelengths which meet the minimum power spectral density will
determine if the correct wavelength range is produced.

3.5.1.1.5 Maximum Excitation Off I eakage Allowed Test

A source which is off must not leak enough power to excite the sensors. Comparing the power
generated when the source is on with the power generated when the source is off will determine
if the excitation off leakage is below the maximum value allowed.

3.5.1.1.6 Repetition Rate and Source Duty Factor Test

The source must produce pulsed excitation to allow the receiver to transfer information during
the source off time. The source on time affects the resolution of the sensor while the frequency of
the excitation affects the maximum update rate of the sensor. Examining the period and the on
and off times of the excitation will determine the repetition rate and source duty factor.

3.5.1.1.7 Required Rise and Fall Time Test

The pulsed source must produce quick on/off transitions so a source which is slow to turn on
does not fail to excite the sensors or so a source which is slow to turn off does not continue to
excite the sensors. Examining a rising and falling edge will determine the rise and fall times.

A-10




Optic Test Configuration for the Following Sensors (100/120/138 fiber):

Stabilizer Rudder Pedal Power Lever Control
Rudder Trailing Edge Flap Nose Wheel Steering
Pitch Stick Leading Edge Flap Total Pressure
Aircraft Configuration
EOA :D i Sensor
T} T
Testing the Source
Photodiode Oscill 0
EOA i, ([ Detector | oscope Sensor
T} {I}—
Testing the Sensor
EOA I Optic Signal i Sensor
y g IO

Optic Test Configuration for the Temperature Sensor (200/220/235 fiber):

Aircraft Configuration
- Sensor

I

EOA (I}

Testing the Source or the Sensor

EOCA —{T1} Sensor
Optic
I'_—/ Coupler

e (2X2)
Optic Signal
Analyzer

Photodiode il
Detector || Oscilioscope

(To test the sensor) 4 (To test the source)

Note: 1. The photodiode/oscilloscope and the signal analyzer detectors can be used to test both
the source and the sensor; the positions in the above diagrams are just examples.
2. The optic cable line lengths so not represent relative or specific lengths.

Optic Testing Configuration
Figure 1
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35.1.2 WD Digital Recej WD, j
3.5.1.2.1 Saturation and Noise Level Test

The receiver is able to decode sensor signals if the signals are within the power density range of
the receiver. Decreasing the power to the receiver while monitoring the power to the receiver as
the receiver output signal changes from being clipped due to receiver saturation to not being
clipped will determine the saturation level of the receiver.

Increasing the power to the receiver while monitoring the power to the receiver as the receiver
output signal changes from containing noise from the receiver noise level to containing no noise
from the receiver noise level will determine the noise level of the receiver. :

3.5.1.2.2 Dark Curren 1 T

The receiver has a noise level due to electron excitation which is dependent upon temperature
even when there is no signal into the receiver. This noise level is the dark current. After the
receiver has reached its operating temperature, examining the power reported by the receiver
when there is no input to the receiver will determine the dark current level of the receiver.

3.5.1.3 WDM TRD Source Tests
3.5.1.3.1 Minimum Peak Power Test

The source must provide sufficient power for the sensors to operate correctly. Examining the
smallest peak power of a full strength source will determine the minimum peak power.

3.5.1.3.2 Wavelength Range Test

The source must produce power in the wavelengths needed to excite the sensors. Examining the
minimum and maximum wavelengths which meet the minimum peak power will determine if
the correct wavelength range is produced.

3.5.1.3.3 Maximum Repetition Rate Test

The frequency of the sinusoidal source must be sufficient to maintain an adequate update rate
but must not be too great so the sensor is saturated. Examining the period of the sine wave
source will determine the maximum repetition rate.

3.5.1.34 Minimum Source Modulation Depth Test

The maximum strength to minimum strength range of the source determines the amount of
source adjustment that can be performed to account for problems with attenuation or saturation
in the system. Examining the power at the maximum source strength and at the minimum
source strength will determine the source modulation depth.

3.5.2 Sensor Tests
3.5.2.1 Sensor Insertion Loss Test

The power attenuation of the sensor must not cause the sensor output to be in the receiver noise
level. For the digital sensors, the insertion loss is calculated for the sensor signal wavelength. For
the analog sensors, the insertion loss is calculated for the signal and reference wavelengths.
Comparing the optic power output of the source and cables with the optic power output of the
source, cables, and sensor will determine the sensor insertion loss.
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3.5.2.2 Contrast Ratio Test

For digital sensors, the power leakage between the high and low signals within one channel must
not interfere with the ability of the receiver to distinguish between high and low states.
Comparing the maximum and minimum optic power output in each sensor channel will
determine the contrast ratio of the sensor.

3.5.2.3 Dynamic Range Test

For analog sensors, the dynamic range of the sensor signal must be large enough and at the correct
levels so the receiver can decode the sensor signal. Comparing the difference between the
maximum and minimum optic power output at the signal wavelength while normalizing with
respect to the reference wavelength will determine the dynamic range of the sensor.

3.5.2.4 Reference Integrity Test

For analog sensors, the reference path must reject interfering signals from the signal path.
Reference integrity is a measure of this interchannel crosstalk. If the sensor reference is not
corrupted and the dynamic range is sufficient, the receiver will be able to distinguish the various
levels of the signal. Examining the variation of the reference wavelength power at the maximum
and minimum sensor signals will determine the integrity of the reference signal.

3.5.2.5 Signal Duration Test

For time rate of decay sensor, the sensor signal duration is the amount of time the sensor outputs a
meaningful signal while the source is off. The sensor must output a sufficient signal length so the
receiver is able to read and decode the sensor signal. Monitoring the length of time the sensor
signal continues to be output after the source pulse is off will determine the signal duration.

3.5.2.6 Channel Characteristics Test

The sensor must have proper channel characteristics so the sensor signal can be decoded properly.
Examining the sensor signal on an optic signal analyzer will determine various signal
characteristics: the number of channels, the center frequency of the channels, the width of the
channels, the operation of the subchannels, and the spectral range of the set of channels.

3.5.2.7 Power Conversion Efficiency Test

For the time rate of decay sensor, comparing the optic power entering the sensor with the
modulated optic power output by the sensor will determine the efficiency of the sensor at
converting source power to signal power. .

3.5.2.8 Excitation to Signal Delay Test

For the time rate of decay sensor, comparing the timing of changes in the source power with the
timing of changes in the sensor output signal will determine the source excitation to sensor signal

delay.
3.6 Failure Handling

Failures during the test procedure will be recorded, analyzed, and corrected. For a failure, the
remaining portion of the current test will be completed provided the unit under test will not be
damaged, a correction will be implemented, and the failed test will be repeated.
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4.0 TEST PROCEDURES

4.1 Equipment
Table I
Optic Test Plan Equipment List
MANUFACTURER
ITEM DESCRIPTION AND MODEL RANGE | ACCURACY
FOCSI Test PC -
1 IBM Clone PC (386) DTK
1553 Interface Board MDC
Anritsu
2 Optical Signal Analyzer MS9030A Display
MS9701B Analvzer
3 | Optical Attenuator Photodyne
1950XR
4 Photodiode Detect Mitsubishi Electric 850nm Sensitivity
otociode Letector FU-04-PD-N 0.55 A/W
. . . Tektronix
5 Digital Storage Oscilloscope 2432

4.2 WDM Analog and Digital Source Test
4.2.1 General Preparation for Optic Signal Analyzer Tests

4.2.1.1 Connect together the EOA, the 100/120/138 optic fiber cables, the sensor, and the optic signal
analyzer detector to test the source as shown in Figure 1.

4.2.1.2 All optic connections are assumed to be clean, low loss connections using proper methods.

4.2.2 Allowed Power Variation with Wavelength and Time Test (Part I)

4.2.2.1 Procedure (Part D

4.2.2.1.1 Immediately after the EOA is turned on, record the source power at 750nm, 765nm, 780nm,
795nm, 810nm, 825nm, 840nm, 855nm, 870nm, 885nm, and 900nm. Print the graph of the
spectrum.

4.2.2.2 Data Evaluation and Expected Results

4.2.2.2.1 The variations in power in the same wavelengths determine the power variation with time while
the variations in power in one spectrum over different wavelengths determine the power
variation with wavelength. This section, 4.2.2, along with sections 4.2.4 and 4.2.6 make up the
Allowed Power Variation with Wavelength and Time Test. See section 4.2.6 for the expected
results.

4.2.3 Repeatability Test (Part I)
4.2.3.1 Procedure (Part I)

4.2.3.1.1 After the EOA has been ON for at least five minutes, record the source power at 750nm, 775nm,
800nm, 825nm, 850nm, 875nm, and 900nm. Print the graph of the spectrum.

A-14




4.2.3.2 Data Evaluation E Resul

4.2.3.2.1 The variations in power at similar wavelengths determine the source repeatability. This section,
4.2.3, along with sections 4.2.7 and 4.2.9 make up the Repeatability Test. See section 4.2.9 for the
expected results. -

4.2.4 Allowed Power Variation with Wavelen: Time T

4.2.4.1 Procedure (Part I

4.2.4.1.1 After the EOA has been ON for at least ten minutes, record the source power at 750nm, 765nm,
780nm, 795nm, 810nm, 825nm, 840nm, 855nm, 870nm, 885nm, and 900nm. Print the graph of the
spectrum.

4.2.4.2 Data Evaluation and Expected Results

4.2.4.2.1 The variations in power in the same wavelengths determine the power variation with time while
the variations in power in the same spectrum over different wavelengths determine the power
variation with wavelength. This section, 4.2.4, along with sections 4.2.2 and 4.2.6 make up the
Allowed Power Variation with Wavelength and Time Test. The power variations between
sections 4.2.2 and 4.2.4 are due to EOA warm up.

4.2.5 Minimum Power Spectral Density Test
4.2.5.1 Procedure

4.2.5.1.1 With the source at full power, record the minimum power output and the wavelength at which it
occurs. Print the graph of the spectrum.

4.2.5.2 Data Evaluation and Expected Results

4.2.5.2.1 The minimum power per unit wavelength over the spectrum range is the minimum power
spectral density. The source must produce at least the minimum power spectral density so there
is enough power for the sensors. The minimum power spectral density is listed in the EOA ICD
and data sheet.

4.2.6.1 Procedure (Part [ID

4.2.6.1.1 After the EOA has been ON for at least twenty minutes, record the source power at 750nm,
765nm, 780nm, 795nm, 810nm, 825nm, 840nm, 855nm, 870nm, 885nm, and 900nm. Print the

graph of the spectrum.
4.2.6.2 Data Evaluation and Expected Results

4.2.6.2.1 The variations in power in the same wavelengths determine the power variation with time while
the variations in power in the same spectrum over different wavelengths determine the power
variation with wavelength. This section, 4.2.6, along with sections 4.2.2 and 4.2.4 make up the
Allowed Power Variation with Wavelength and Time Test. The power variations between
sections 4.2.4 and 4.2.6 are normal operating variations. The power variation over time and over
the wavelength range is limited so the sensors will be supplied with a consistent and stable
power source. The allowed power variation with wavelength and time is listed in the EOA ICD
and the data sheet.
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4.2.7 Repeatability Test (Part IT)
4.2.7.1 Procedure (Part IT)

4.2.7.1.1 Remove power from the EOA for fifteen minutes. Restore power to the EOA, and after five
minutes, record the source power at 750nm, 775nm, 800nm, 825nm, 850nm, 875nm, and 900nm.
Print the graph of the spectrum.

4.2.7.2 Data Evaluation E Resul

4.2.7.2.1 The variations in power at similar wavelengths determine the source repeatability. This section,
4.2.7, along with sections 4.2.3 and 4.2.9 make up the Repeatability Test. See section 4.2.9 for the
data evaluation and expected results. :

4.2.8 Wavelength Range Test

4.2.8.1 Procedure

4.2.8.1.1 Record the short and long wavelengths which mark the range of the source power which meets
the minimum power spectral density requirement. Print the graph of the spectrum.

4.2.8.2 Data Evaluation and Expected Results

4.2.8.2.1 The source must supply sufficient power over the wavelength range to satisfy the input power
requirements of the sensors. The minimum and maximum wavelengths are listed in the EOA
ICD and the data sheet.

4.2.9 Repeatability Test (Part IIT)
4.2.9.1 Procedure (Part 1N

4.2.9.1.1 Remove power from the EOA for fifteen minutes. Restore power to the EOA, and after five
minutes, record the source power at 750nm, 775nm, 800nm, 825nm, 850nm, 875nm, and 900nm.
Print the graph of the spectrum.

4.2.9.2 Data Evaluation and Expected Results

4.2.9.2.1 The variations in power at similar wavelengths determine the source repeatability. Find the
largest difference between the three power values at each wavelength from sections 4.2.3,4.2.7,
and 4.2.9. The source wavelength averaged power must be repeatable from use to use to provide
the sensors with a consistent power source. This section, 4.2.9, along with sections 4.2.3 and 4.2.7
make up the Repeatability Test. The repeatability value is listed in the EOA ICD and the data
sheet.

4.2.10 General Preparation for Photodiode/Qscilloscope Tests

4.2.10.1 Connect together the EOA, the 100/120/138 optic fiber cables, the sensor, and the photodiode and
oscilloscope detector to test the source as shown in Figure 1.

4.2.10.2 All optic connections are assumed to be clean, low loss connections using proper methods.
4.2.11 Maximum Excifation Off 1.eakage Allowed Test
4.2.11.1 Procedure

4.2.11.1.1 Record the photodiode detector resistor value and the sensitivity to be able to calculate the optic
power per volt gain of the photodiode detector.
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4.2.11.1.2 During the source ON time, print the waveform with the minimum power per unit wavelength
over the spectrum range. Record the minimum power per unit wavelength. This is the source
ON minimum power spectral density.

4.2 11.1.3 During the source OFF time, print the waveform with the maximum power per unit wavelength
over the spectrum range. Record the maximum power per unit wavelength. This is the source
OFF maximum power spectral density.

4.2.11.2 Data Evaluation E Resul

4.2.11.2.1 The excitation off leakage is the maximum power spectral density of the OFF source. The
maximum excitation off leakage allowed is 20dB below the minimum power spectral density of
the ON source to prevent an Off source from exciting the sensors. The maximum excitation off
leakage allowed is listed in the EOA ICD and the data sheet.

4.2.12 Repetition Rate and Source Duty Factor Test
4.2.12.1 Procedure

4.2.12.1.1 Save a waveform which shows 10 to 100 source pulses but is still able to magnify one pulse to
determine its period. The oscilloscope resolution must be small enough to accurately show the
period of the single pulse. The group of pulses is to show the single pulse is a typical pulse.
Record the period of the single pulse. Print the graphs of the group of pulses and the
magnification of the single pulse.

4.2.12.1.2 For the single pulse, record the source on time and the source off time.

4.2.12.2 Data Evaluation

4.2.12.2.1 The period of one typical pulse determines the frequency of the source; take the inverse of the
period to determine the repetition rate, the number of source pulses per second.

The ratio of the time the source is on to the total period time is the source duty factor.
Duty Factor(in %) = (Source ON Time / (Source ON Time + Source OFF Time)) X 100

4.2.12.3 Expected Results .

4.2.12.3.1 The source produces pulsed excitation to allow the receiver to deliver sensor information during
the source off time. The source must produce a consistent repetition rate to ensure a sufficient
update rate for decoding sensor information. The source duty factor must be large enough to
ensure proper resolution and information transfer. The source on time determines the receiver
resolution of the sensor signal while the source off time must be sufficient to allow the receiver
to transfer the sensor information. The repetition rate and duty factor are listed in the EOA ICD
and the data sheet. .

4.2.13 Required Rise and Fall Time Test
4.2.13.1 Procedure

4.2.13.1.1 Save a waveform which shows one rising edge of the power ON transition and one falling edge
of the power OFF transition. On the rising edge, record the rise time between 10% and 90%
source power. On the falling edge, record the fall time between 90% and 10% source power.
Print the graph of the rising and falling edges.
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4.2.13.2 Data Evaluation and Expected Results

4.2.13.2.1 The rise and fall times determine the sharpness of the source on and off transitions. The rise and
fall times must be less than 100ns to ensure the source provides relatively instantaneous full on
power or full off power to the sensors. This prevents the sensors from receiving insufficient
power when the source is on and too much power when the source is off which could result in
ambiguous sensor values. The rise and fall times are listed in the EOA ICD and the data sheet.

4.3 WDM TRD Source Test
4.3.1 General Preparation for Optic Signal Analyzer Tests

4.3.1.1 Connect together the EOA, the 200/220/235 optic fiber cables, the optic coupler, the sensor, and the
optic signal analyzer detector to test the source as shown in Figure 1.

4.3.1.2 All optic connections are assumed to be clean, low loss connections using proper methods.

4.3.2 Minimum Peak Power Test
4.3.2.1 Procedure

4.3.2.1.1 While the source is set to produce its maximum strength power output, record the smallest peak
power output by the source. Print the graph of the source spectrum.

4.3.2.2 Data Evaluation and Expected Results

4.3.2.2.1 The source must produce at least the minimum peak power so there is enough power for the
sensor. The minimum peak power is listed in the EOA ICD and the data sheet.

4.3.3 Wavelength Range Test
4.3.3.1 Procedure

4.3.3.1.1 Record the short and long wavelengths which mark the range of the source power which meets
the minimum peak power requirement. Print the graph of the spectrum.

4.3.3.2 Data Evaluation and Expected Results

4.3.3.2.1 The source must supply sufficient power in the wavelength range to satisfy the input power
requirements of the sensor. For this TRD sensor, the power can be concentrated in a portion of
the range and does not have to be distributed over the full range. The minimum and maximum
~wavelengths are listed in the EOA ICD and the data sheet.

4.3.4 General Preparation for Photodiode/Qscilloscope Tests
4.3.4.1 Connect together the EOA, the 200/220/235 optic fiber cables, the optic coupler, the sensor, and the
photodiode and oscilloscope detector to test the source as shown in Figure 1.

4.3.4.2 All optic connections are assumed to be clean, low loss connections using proper methods.

4.3.5 Maximum Repetition Rate Test
4.3.5.1 Procedure

4.3.5.1.1 Save a waveform which shows 10 to 100 sinusoidal source periods but is still able to magnify one
period. The oscilloscope resolution must be small enough to accurately show the period of the
sine wave. The group of periods is to show the single period is a typical period. Record the
period. Print the graphs of the group of periods and the magnification of the single period.
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4.3.5.2 Data Evaluation E Ri

4.3.5.2.1 The frequency of one typical period determines the frequency of the source; take the inverse of
the single period to determine the repetition rate, the number of source periods per second. The
source produces constant sinusoidal excitation, and the receiver decodes sensor information
from the phase shift difference between the source and sensor signal. The source must produce a
specific and consistent repetition rate to ensure a sufficient update rate for decoding sensor
information while not saturating the sensor. The maximum repetition rate is listed in the EOA
ICD and the data sheet.

4.3.6 P, 1 Lab Test PC/E ] A I

4.3.6.1 Connect together the EOA, the 200/220/235 optic fiber cables, the optic coupler, the sensor, and the
FOCSI Test PC to test the source as in Figure 1 (substitute the lab test PC for the photodiode and
oscilloscope detector).

4.3.6.2 All optic connections are assumed to be clean, low loss connections using proper methods.

4.3.6.3 Use the FOCSI Test PC to place the EOA in the signal analyzer mode.

4.3.7 Minimum Source Modulation Depth Test

4.3.7.1 Procedure

4.3.7.1.1 Use the FOCSI Test PC to adjust the EOA source LED current to its maximum strength. Print the
spectrum.

4.3.7.1.2 Use the FOCSI Test PC to adjust the EOA source LED current to its minimum strength. Print the
spectrum.

4.3.7.1.3 Record the wavelength of the smallest change in power output between the maximum and
minimum LED current spectrums, and record the maximum and minimum values at that

wavelength.

4.3.7.2 Data Evaluation

4.3.7.2.1 The source modulation depth (SMD) is the difference in power the source outputs at its
maximum LED current strength and at its minimum LED current strength.
SMD = Power During Max. LED Current - Power During Min. LED Current

4.3.73 Expected Results

4.3.7.3.1 The minimum source modulation depth determines the amount of source current adjustment
available to correct various problems in the system. The problems may deal with the sensor,
receiver, interconnecting cables, or other items which affect optic attenuation and saturation. The
minimum source modulation depth is listed in the EOA ICD and in the data sheet. Due to
source LED behavior, the source spectrum shape will not remain constant as the LED current is
varied.

44 WDM Analog and Digital Receiver Test

4.4.1 General Preparation

4.4.1.1 Connect together the EOA, the 100/120/138 optic fiber cables of one sensor port, the variable optic
attenuator, and the FOCSI Test PC as shown in the analog and digital receiver test setup shown in

Figure 2.
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4.4.1.2 Adjust the source to maximum output and the attenuator to zero loss.

4.4.1.3 Configure the EOA to Spectrum Analyzer Mode, and adjust the FOCSI Test PC display to monitor
the port showing the input from the attenuator.

WDM Analog and Digital Receiver Test Setup

PC BASED DATA Variable Optic
ACQUISITION A
Aot EOA ttenuator ]}j
11
PC BASED DATA Variable Optic
ACQUISITION Attenuator
SYSTEM
800nm
Source
Receiver Test Setup
Figure 2
4.4.2 Saturation and Nojse Level Test
4.4.2.1 Procedure

4.4.2.1.1 Starting from zero attenuation, increase the attenuation until the receiver shows an entire source
signal which is not clipped due to receiver saturation.

4.4.2.1.2 Record the port number, the maximum power level reported by the receiver on the FOCSI Test
PC when the receiver shows an entire source signal which is not clipped due to receiver
saturation, and the wavelength of the maximum power level.

4.4.2.1.3 Continue to increase the attenuation until the receiver noise level is evident in the source signal.
Decrease the attenuation until there is no noise in the source signal.

4.4.2.1.4 Record the minimum power level reported by the receiver on the FOCSI Test PC when the
receiver shows a source signal which does not contain noise from the receiver noise level, and
record the wavelength of the minimum power level.

4.4.2.2 Data Evaluation and Expected Results

4.4.2.2.1 The values obtained for the saturation and noise levels should be equal to the EOA ICD values of
Maximum Digital Signal Power Density and Minimum Analog Signal Power Density
respectively. Those values are given in the data sheet as well as the EOA ICD. The mixture of
digital and analog signal power density is used since they define the largest receiver input range
and the test signal is not used as an analog or digital signal.

4.4.3 Dark Current Level Test

4.4.3.1 Procedure

4.4.3.1.1 Disconnect the attenuator from the EOA and cap the EOA optic signal receive connector, J1.
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4.4.3.12 Record the maximum power level reported by the receiver on the FOCSI Test PC when the EOA
port has no input, and record the wavelength of the maximum power.

4.4.3.2 Data Evaluation and Expected Results

4.4.3.2.1 The value obtained for dark current is only for information. The EOA ICD does not specify an
expected value for the dark current. Dark current is expected to be temperature dependent.

45 WDM TRD Recejper Test

4.5.1 General Preparation

4.5.1.1 Connect together the EOA, the 200/220/235 optic fiber cables of the TRD sensor port, the variable
optic attenuator, the 800nm source which simulates the sensor signal, and the FOCSI Test PC as
shown in the TRD receiver test setup shown in Figure 2.

4.5.1.2 Adjust the source to maximum output and the attenuator to zero loss.

4.5.1.3 Configure the EOA to Spectrum Analyzer Mode, and adjust the FOCSI Test PC display to monitor
the port showing the input from the attenuator.

4.5.2 Saturation and Noise Level Test
4.5.2.1 Procedure

4.5.2.1.1 Starting from zero attenuation, increase the attenuation until the receiver shows an entire source
signal which is not clipped due to receiver saturation.

4.5.2.1.2 Record the port number, the maximum power level reported by the receiver on the FOCSI Test
PC when the receiver shows an entire source signal which is not clipped due to receiver
saturation, and the wavelength of the maximum power level.

4.5.2.1.3 Continue to increase the attenuation until the receiver noise level is evident in the source signal.
Decrease the attenuation until there is no noise in the source signal.

4.5.2.1.4 Record the minimum power level 'reported by the receiver on the FOCSI Test PC when the
receiver shows a source signal which does not contain noise from the receiver noise level, and
record the wavelength of the minimum power level.

4.5.2.2 Data Evaluation and Expected Results

4.5.2.2.1 The values obtained for the saturation and noise levels should be equal to the EOA ICD values of
Maximum Signal Power Density and Minimum Signal Power Density respectively. Those values
are given in the data sheet as well as the EOA ICD.

4.5.3 Dark Current Level Test
4.5.3.1 Procedure
4.5.3.1.1 Disconnect the attenuator from the EOA and cap the EOA optic receive connector, J1.

4.5.3.1.2 Record the maximum power level reported by the receiver on the FOCSI Test PC when the EOA
port has no input, and record the wavelength of the maximum power.

4.5.3.2 Data Evaluation and Expected Results

4.5.3.2.1 The value obtained for dark current is only for information. The EOA ICD does not specify an
expected value for the dark current. Dark current is expected to be temperature dependent.
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4.6 Stabilizer Sensor Test Procedure

4.6.1 General Preparation
4.6.1.1 Use the optic signal analyzer to perform the tests unless different test equipment is specified.

4.6.1.2 Prepare the optic signal analyzer to analyze signals in the 750 to 900 nm range. This range of
wavelengths will be assumed in all tests.

4.6.1.3 Connect together the optic source, sensor, and signal analyzer with optic cables as shown in
Figure 1. This setup will be the same for all tests unless stated otherwise.

4.6.1.4 All optic connections are assumed to be clean, low loss connections using proper methods.

4.6.1.5 Sensor measurements will include the effects of both mating halves of the connectors attached to
the sensor while cable and connector losses outside of the sensor are to be about 3.0dB (or more).

4.6.2 Sensor Insertion Loss Test
4.6.2.1 Procedure

4.6.2.1.1 At the sensor output cable, print the spectrum of the sensor power output in the 750 to 900 nm
wavelength range. Record the wavelengths and sensor power values at the sensor peaks.

4.6.2.1.2 Remove the sensor from the source to signal analyzer path and connect the optic cables together.

4.6.2.1.3 At the same point in 4.6.2.1.1, print the spectrum of source power output in the 750 to 900 nm
wavelength range. Record the source power values at the wavelengths of the sensor peaks.

4.6.2.2 Data Evaluation

4.6.2.2.1 The sensor insertion loss (IL) for a wavelength (A;) is the attenuation of the sensor at that
wavelength given by the formula
Sensor IL = Source power at A; — Sensor power A;,
For each wavelength which is a peak in the sensor power output, calculate the sensor insertion
loss at that wavelength. Then, find the average of the insertion losses which is the insertion loss
for the sensor.

The sensor insertion loss must be small enough to prevent the sensor signal from sinking into the
noise level of the receiver.

4.6.2.3 Expected Results

4.6.2.3.1 The maximum sensor insertion loss is listed in the sensor ICD and data sheet.

4.6.3 Contrast Ratio Test
4.6.3.1 Procedure

4.6.3.1.1 Locate the sensor value where each bit is the same (e.g. 111111111111), and print the graph of the
sensor output pattern. (Note: The first channel is for synchronization so it will always be a one.)
This is the worst case position to calculate the contrast ratio since the subchannel pattern (the
channels are differential) is alternating high and low signals which eliminates any greater or
lesser than normal power readings due to high or low signals being next to each other, and it
accounts for crosstalk.
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4.6.3.1.2 At the output of the sensor, record the power of the high and low signals in each channel.

4.6.3.2 Data Evaluation

4.6.3.2.1 The contrast ratio is given by the formula .
Contrast Ratio = Max. channel power — Min. channel power.
Calculate the contrast ratio for each channel, and record the minimum contrast ratio.

The contrast ratio must be large enough so the receiver can distinguish between high and low
signals with no ambiguity.

4.6.3.3 Expected Results
4.6.3.3.1 The minimum contrast ratio is listed in the sensor ICD and data sheet.
4.6.4 Channel Characteristics Test

4.6.4.1 Procedure

4.6.4.1.1 Record the sensor value used as the typical sensor signal viewed on the optic signal analyzer to
determine the following.

4.6.4.1.2 Record the number of discrete wavelength bands (channels) used to transmit sensor data.
4.6.4.1.3 Record the wavelength of the beginning of the first and the end of the last channel.

4.6.4.1.4 Record the widths of all channels.

4.6.4.1.5 Record the widths of the obvious guardbands, the low band between adjacent high subchannels.

4.6.4.2 Data Evaluation

4.6.4.2.1 The number of channels, the channel locations, the widths of the channels, and the widths of the
guard bands must be consistent with the values given in the sensor ICD in order for the EOA to
correctly interpret the sensor signals.

4.6.4.3 Expected Results

4.6.4.3.1 The number, location, and widths of the channels and the widths of the guardbands are given in
the sensor ICD and data sheet.

4.7 Rudder Sensor Test Procedure

4.7.1 Perform test procedure 4.6 for the Rudder Sensor.

4.8 Pitch Stick Sensor Procedure

4.8.1 General Preparation
4.8.1.1 Use the optic signal analyzer to perform the tests unless different test equipment is specified.

4.8.1.2 Prepare the optic signal analyzer to analyze signals in the 750 to 900 nm range. This range of
wavelengths will be assumed in all tests.

4.8.1.3 Connect together the optic source, sensor, and signal analyzer with optic cables as shown in
Figure 1. This setup will be the same for all tests unless stated otherwise.
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4.8.1.4 All optic connections are assumed to be clean, low loss connections using proper methods.

4.8.1.5 Sensor measurements will include the effects of both mating halves of the connectors attached to
the sensor while cable and connector losses outside of the sensor are to be 3.0dB or less.

4.8.2 Sensor Insertion Loss Test
4.8.2.1 Procedure
4.8.2.1.1 At the sensor output cable, print the spectrum of the sensor power output in the 750 to 900 nm

wavelength range. Record the wavelengths and peak values of the sensor reference and the
sensor signal.

4.8.2.12 Remove the sensor from the source to signal analyzer path and connect the optic cables together.

4.8.2.1.3 At the same point in 4.8.2.1.1, print the spectrum of source power output in the 750 to 900 nm
wavelength range. Record the source values at the wavelengths of the peak values of the sensor
reference and the sensor signal. )

4.8.2.2 Data Evaluation

4.8.2.2.1 The sensor insertion loss (IL) for a wavelength ();) is the attenuation of the sensor at that
wavelength given by the formula
Sensor IL = Source power at A; — Sensor power A;
Calculate the insertion loss for the wavelength which contains the peak of the sensor reference
and for the wavelength which contains the peak of the sensor signal.

The sensor insertion loss must be small enough to prevent the sensor signal from sinking into the
noise level of the receiver.

4.8.2.3 Expected Results

4.8.2.3.1 The maximum sensor insertion loss is listed in the sensor ICD and data sheet.

4.8.3 Dynamic Range Test
4.8.3.1 Procedure

4.8.3.1.1 Locate the sensor value which produces the smallest sensor signal power, print the output
spectrum, and record the power levels of the peak sensor signal and the reference value at the

peak sensor signal.

4.8.3.1.2 Locate the sensor value which produces the largest sensor signal power, print the output
spectrum, and record the power levels of the peak sensor signal and the reference value at the
peak sensor signal.

4.8.3.2 Data Evaluation

4.8.3.2.1 Dynamic Range, in dB with the sensor signal normalized by the reference, is given by the formula
Dynamic Range = (Max. Sensor Signal Power —~ Reference Power at max. sensor signal) -
(Min. Sensor Signal Power — Reference Power at min. sensor signal).

The lower end of the sensor dynamic range must be greater than the noise level of the sensor so
valid data will be output. The upper end of the dynamic range must be less than the receiver’s
input dynamic range to ensure the receiver is not saturated. Sufficient dynamic range also
ensures that crosstalk from the reference path to the signal path, which is actually signal
wavelength light leaking through the reference path, will not affect the ability of the receiver to
distinguish the various states of the sensor signal.
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4.8.3.3 Expected Results

4.8.3.3.1 The minimum and maximum values of the dynamic range are given in the sensor ICD and data
sheet.

4.8.4 Reference Integrity Test
4.8.4.1 Procedure

4.8.4.1.1 Use the values for the peak reference power with minimum sensor signal and maximum sensor
signal recorded in the Dynamic Range Test sections 4.8.3.1.1 and 4.8.3.1.2.

4.8.4.2 Data Evaluation

4.8.4.2.1 The reference integrity determines the ratio of the reference variation to the reference value. This
test deals with the reference wavelength power that leaks through the sensor signal path and is
combined with the power from the reference path. Since the reference leakage passes through
the gradient filter plate and is filtered depending upon the gradient of the plate, changes in the
filter plate gradient which determine the sensor signal will also cause changes in the reference
leakage. The reference leakage must be a very small fraction of the minimum reference value.
The smallest reference value occurs at the smallest sensor signal value.

4.8.4.2.2 Reference Integrity is calculated as follows. Note the changes in units.
Reference Variation (mW) =
Reference Power at Max. Sensor Signal(mW) - Reference Power at Min. Sensor Signal(mW).
Reference Integrity (dB) = Reference Variation(dB) — Reference Power at Min. Sensor Signal(dB).

The reference variation must be small enough so that the receiver will always have a consistent
reference. Sufficient reference integrity along with sufficient dynamic range will ensure that
crosstalk will not affect the ability of the receiver to distinguish the various states of the sensor.

4.8.4.3 Expected Results

4.8.4.3.1 Reference integrity is given in the sensor ICD and data sheet.
4.8.5 Channel Characteristics Test

4.8.5.1 Procedure

4.8.5.1.1 At the sensor output, record the sensor signal pattern used as the typical sensor signal viewed on
the optic signal analyzer to determine the following.

4.8.5.1.2 Record the number of discrete wavelength bands (channels) used to transmit sensor data.
4.8.5.1.3 Record the center wavelengths of the channels.
4.8.5.1.4 Record the widths of all channels.

4.8.5.2 Data Evaluation

4.8.5.2.1 The number of channels, the channel locations, and the widths of the channels must be consistent
with the values given in the sensor ICD in order for the EOA to correctly interpret the sensor

signals.
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4.8.5.3 Expected Results
4.8.5.3.1 The number, location, and widths of the channels are given in the sensor ICD and data sheet.

4.9 Rudder Pedal Sensor Test Procedure

4.9.1 Perform test procedure 4.6 for the Rudder Pedal Sensor.

4.10 Trailing Edge Flap Sensor Test Procedure

4.10.1 Perform test procedure 4.8 for the Trailing Edge Flap Sensor.

4.11 Leading Edge Flap Sensor Test Procedure
4.11.1 General Preparation
4.11.1.1 Use the optic signal analyzer to perform the tests unless different test equipment is specified. -

4.11.1.2 Prepare the optic signal analyzer to analyze signals in the 750 to 900 nm range. This range of
wavelengths will be assumed in all tests.

4.11.1.3 Connect together the optic source, sensor, and signal analyzer with optic cables as shown in
Figure 1. This setup will be the same for all tests unless stated otherwise.

4.11.1.4 All optic connections are assumed to be clean, low loss connections using proper methods.

4.11.1.5 Sensor measurements will include the effects of both mating halves of the connectors attached to.
the sensor while cable and connector losses outside of the sensor are to be 3.0dB or less.

4.11.2 Sensor Insertion Loss Test
4.11.2.1 Procedure

4.11.2.1.1 At the sensor output cable, print the spectrum of the sensor power output in the 750 to 900 nm
wavelength range. Record the wavelengths and sensor power values at the sensor peaks.

4.11.2.1.2 Remove the sensor from the source to signal analyzer path and connect the optic cables together.

4.11.2.1.3 At the same point in 4.11.2.1.1, print the spectrum of source power output in the 750 to 900 nm
wavelength range. Record the source power values at the wavelengths of the sensor peaks.

4.11.2.2 Data Evaluation

4.11.2.2.1 The sensor insertion loss (IL) for a wavelength (3;) is the attenuation of the sensor at that
wavelength given by the formula
Sensor IL = Source power at A; — Sensor power A;,
For each wavelength which is a peak in the sensor power output, calculate the sensor insertion
loss at that wavelength. Then, find the average of the insertion losses which is the insertion loss
for the sensor.

The sensor insertion loss must be small enough to prevent the sensor signal from sinking into
the noise level of the receiver.

4.11.2.3 Expected Results
4.11.2.3.1 The maximum sensor insertion loss is listed in the sensor ICD and data sheet.
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4.11.3 Confrast Ratio Test
4.11.3.1 Procedure

4.11.3.1.1 Locate the sensor value where each bit is the same (e.g. 1111111111111), and print the graph of
the sensor output pattern. (Note: The first three channels are for synchronization so they will
always be a one.) This is the worst case position to calculate the contrast ratio since the
subchannel pattern (the channels are differential) is alternating high and low signals which
eliminates any greater or lesser than normal power readings due to high or low signals being
next to each other, and it accounts for crosstalk.

4.11.3.1.2 At the output of the sensor, record the power of the high and low signals in each channel.

4.11.3.2 Data Evaluation

4.11.3.2.1 The contrast ratio is given by the formula
Contrast Ratio = Max. channel power — Min. channel power.
Calculate the contrast ratio for each channel, and record the minimum contrast ratio.

The contrast ratio must be large enough so the receiver can distinguish between high and low
signals with no ambiguity.

4.11.3.3 Expected Results

4.11.3.3.1 The minimum contrast ratio is listed in the sensor ICD and data sheet.

4.11.4 Channel Characteristics Test

4.11.4.1 Procedure

4.114.1.1 Record the sensor value used as the typical sensor signal viewed on the optic signal analyzer. To
determine the following characteristics, the widths of the three synchronization pulses can be
used to determine the location of the other channels; the other channels may be difficult to
identify as they may seem to run together.

4.11.4.1.2 Record the number of discrete wavelength bands (channels) used to transmit sensor data.
4.11.4.1.3 Record the wavelength of the beginning of the first and the end of the last channel.
4.11.4.1.4 Record the widths of all channels.

4.11.4.2 Data Evaluation

4.11.4.2.1 The number of channels, the channel locations, and the widths of the channels must be
consistent with the values given in the sensor ICD in order for the EOA to correctly interpret the

sensor signals.

4.11.4.3 Expected Results
4.11.4.3.1 The number, location, and widths of the channels are given in the sensor ICD and data sheet.

4.12 Power Lever Control Sensor Test Procedure

4.12.1 Perform test procedure 4.6 for the Power Lever Control Sensor.
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4.13 Nose Wheel Steering Sensor Test Procedure

4.13.1 Perform test procedure 4.8 for the Nose Wheel Steering Sensor.

4.14 JTotal Pressure Sensor Test Procedure

4.14.1 General Preparation
4.14.1.1 Use the optic signal analyzer to perform the tests unless different test equipment is specified.

4.14.1.2 Prepare the optic signal analyzer to analyze signals in the 750 to 900 nmn range. This range of
wavelengths will be assumed in all tests.

4.14.1.3 Connect together the optic source, sensor, and signal analyzer with optic cables as shown in
Figure 1. This setup will be the same for all tests unless stated otherwise.

4.14.1.4 All optic connections are assumed to be clean, low loss connections using proper methods.

4.14.1.5 Sensor measurements will include the effects of both mating halves of the connectors attached to
the sensor while cable and connector losses outside of the sensor are to be 3.0dB or less.

4.14.2 Sensor Insertion Loss Test
4.14.2.1 Procedure

4.14.2.1.1 At the sensor output cable, print the spectrum of the sensor power output in the 750 to 900 nm
wavelength range. Record the wavelengths and peak values of the sensor reference and the
sensor signal.

4.14.2.1.2 Remove the sensor from the source to signal analyzer path and connect the optic cables together.

4.14.2.1.3 At the same point in 4.14.2.1.1, print the spectrum of source power output in the 750 to 900 nm
wavelength range. Record the source values at the wavelengths of the peak values of the sensor
reference and the sensor signal.

4.14.2.2 Data Evaluation

4.14.2.2.1 The sensor insertion loss (IL) for a wavelength (A;) is the attenuation of the sensor at that
wavelength given by the formula
Sensor IL = Source power at A; — Sensor power A;,
Calculate the insertion loss for the wavelength which contains the peak of the sensor reference
and for the wavelength which contains the peak of the sensor signal.

The sensor insertion loss must be small enough to prevent the sensor signal from sinking into
the noise level of the receiver.

4.14.2.3 Expected Results

4.14.2.3.1 The maximum sensor insertion loss is listed in the sensor ICD and data sheet.
4.14.3 Dynamic Range Test

4.14.3.1 Procedure

4.14.3.1.1 Locate the sensor value which produces the smallest sensor signal power, print the output
spectrum, and record the power levels of the peak sensor signal and the reference value at the

peak sensor signal.
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4.14.3.12 Locate the sensor value which produces the largest sensor signal power, print the output
spectrum, and record the power levels of the peak sensor signal and the reference value at the

peak sensor signal.
4.14.3.2 Data Evaluation

4.14.3.2.1 Dynamic Range, in dB with the sensor signal normalized by the reference, is given by the
formula
Dynamic Range = (Max. Sensor Signal Power - Reference Power at max. sensor signal) -
(Min. Sensor Signal Power — Reference Power at min. sensor signal).

The lower end of the sensor dynamic range must be greater than the noise level of the sensor so
valid data will be output. The upper end of the dynamic range must be less than the receiver’s
input dynamic range to ensure the receiver is not saturated. Sufficient dynamic range also
ensures that crosstalk from the reference path to the signal path, which is actually signal
wavelength light leaking through the reference path, will not affect the ability of the receiver to
distinguish the various states of the sensor signal.

4.14.3.3 Expected Results

4.14.3.3.1 The minimum and maximum values of the dynamic range are given in the sensor ICD and data
sheet.

4.14.4 Reference Integrity Test
4.14.4.1 Procedure

4.14.4.1.1 Use the values for the peak reference power with minimum sensor signal and maximum sensor
signal recorded in the Dynamic Range Test sections 4.14.3.1.1 and 4.14.3.1.2.

4.14.4.2 Data Evaluation

4.14.4.2.1 The reference integrity determines the ratio of the reference variation to the reference value.
This test deals with the reference wavelength power that leaks through the sensor signal path
and is combined with the power from the reference path. Since the reference leakage passes
through the gradient filter plate and is filtered depending upon the gradient of the plate,
changes in the filter plate gradient which determine the sensor signal will also cause changes in
the reference leakage. The reference leakage must be a very small fraction of the minimum
reference value. The smallest reference value occurs at the smallest sensor signal value.

4.14.4.2.2 Reference Integrity is calculated as follows. Note the changes in units.
Reference Variation (mW) =
Reference Power at Max. Sensor Signal(mW) — Reference Power at Min. Sensor Signal(mW).
Reference Integrity (dB) = Reference Variation(dB) — Reference Power at Min. Sensor Signal(dB).

The reference variation must be small enough so that the receiver will always have a consistent
reference. Sufficient reference integrity along with sufficient dynamic range will ensure that
crosstalk will not affect the ability of the receiver to distinguish the various states of the sensor.

4.14.4.3 Expected Results
4.14.4.3.1 Reference integrity is given in the sensor ICD and data sheet.
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4.14.5 Channe] Characteristics Test
4.14.5.1 Procedure

4.14.5.1.1 At the sensor output, record the sensor signal pattern used as the typical sensor signal viewed
on the optic signal analyzer to determine the following.

4.14.5.1.2 Record the number of discrete wavelength bands (channels) used to transmit sensor data.
4.14.5.1.3 Record the center wavelengths of the channels.
4.14.5.1.4 Record the widths of all channels.

4.14.5.2 Data Evaluation

4.14.5.2.1 The number of channels, the channel locations, and the widths of the channels must be
consistent with the values given in the sensor ICD in order for the EOA to correctly interpret the

sensor signals.

4.14.5.3 Expected Results
4.14.5.3.1 The number, location, and widths of the channels are given in the sensor ICD and data sheet.

4.15 Jotal Temperature Test Procedure

4.15.1 General Preparation
4.15.1.1 Use the optic signal analyzer to perform the tests unless different test equipment is specified.

4.15.1.2 Prepare the optic signal analyzer to analyze signals in the 650 to 675 nm range for the source and
the 750 to 900 nm range for the sensor. These wavelength ranges will be assumed in all tests.

4.15.1.3 Connect together the optic source, sensor, and signal analyzer with optic cables as shown in
Figure 1. This setup will be the same for all tests unless stated otherwise.

4.15.14 All optic connections are assumed to be clean, low loss connections using proper methods.

4.15.1.5 Sensor measurements will include the effects of both mating halves of the connectors attached to
the sensor while cable and connector losses outside of the sensor are to be 3.0dB or less. If
necessary, the effect of the optic coupler will be accounted for in the test procedure and data
evaluation.

4.15.2 Signal Duration Test and Excitation to Signal Delay Test
4.15.2.1 Procedure
4.15.2.1.1 To perform this test, use the photodiode and oscilloscope as the detector.

4.15.2.1.2 At the sensor input, record the source output as it turns on and off.
4.15.2.1.3 At the sensor output, record the rise and decay of the sensor signal as the source is on and off.

4.15.2.2 Data Evaluation

4.15.2.2.1 Compare the plots and match the rise and decay patterns to determine when the source is on
and off relative to when the sensor signal responds.
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4.15.2.3 Expected Results

4.15.2.3.1 The expected sensor signal duration value and excitation to signal delay value are listed in the
sensor ICD and data sheet.

4.15.3 Channel Characteristics Test
4.15.3.1 Procedure

4.15.3.1.1 At the sensor output, record the sensor signal pattern used as the typical sensor signal viewed
on the optic signal analyzer to determine the following.

4.15.3.1.2 Record the number of discrete wavelength bands (channels) used to transmit sensor data.
4.15.3.1.3 Record the center wavelength of the channel.
4.15.3.14 Record the width of the channel.

4.15.3.2 Data Evaluation

4.15.3.2.1 The number of channels, the channel locations, and the widths of the channels must be
consistent with the values given in the sensor ICD in order for the EOA to correctly interpret the

sensor signals.

4.15.3.3 Expected Results
4.15.3.3.1 The number, location, and widths of the channels are given in the sensor ICD and data sheet.

4.15.4 Power Conversion Efficiency Test
4.15.4.1 Procedure
4.15.4.1.1 At the sensor input (on the sensor side of the optic coupler), record the source power.

4.15.4.1.2 At the sensor output (on the EOA side of the optic coupler), record the source backreflection and
the sensor modulated signal output power at the beginning of the signal decay.

4.15.4.1.3 Obtain the coupler attenuation from the vendor quality assurance report and measure the
attenuation in both directions. With the optic signal analyzer, check the difference in attenuation
between the two directions at the sensor signal peak.

4.15.4.2 Data Evaluation

4.15.4.2.1 Convert each measured value from dBm to mWatts so the power conversion efficiency can be
calculated. Use the formula: dBm = 10log(mWatts).

4.15.4.2.2 Obtain power readings at the sensor side of the coupler by accounting for the effects of the
coupler attenuation and source backreflection on the sensor signal. Source backreflection adds
to the measured sensor power while the coupler attenuation subtracts from the measured sensor

power.

4.15.4.2.3 Use values in mWatts in the following formula to calculate the power conversion efficiency.
Power Conversion Efficiency (in %) = (((Sensor Signal Power at Coupler Output X Coupler
Attenuation)/Source Backreflection at Coupler Output)/Source Power at Sensor Input) X 100.

The power conversion efficiency, the amount of power the sensor outputs relative to the source,
must be large enough so the sensor output signal is larger than the receiver noise level.
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4.15.4.2.4 Use values in dBm in the following formula to calculate the conversion loss.
Conversion Loss = (Sensor Signal Power at Coupler Output — Source Backreflection at Coupler
Output + Coupler Attenuation) — Source Power at Sensor Input.

4.15.4.3 Expected Results

4.15.4.3.1 The expected coupler attenuation is given in the coupler quality assurance report as 3.7, 3.9, 4.1,
or 4.3dB with the loss depending upon which optic coupler ports are used. The actual loss
should be close to 4.0dB, but the loss may exceed the given values.

4.15.4.3.2 The minimum power conversion efficiency is given in the sensor ICD and data sheet.

4.15.4.3.3 The minimum conversion loss is the minimum power conversion efficiency stated in different
units.

5.0 DATA SHEETS
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Brod Yester

EoA SN\ Sours? 1 DIGITAL
- Y4J22/q3

5.1.1 Allowed Power Variation with Wavelength and Time Test (4.2.2)

E TEST DATA SHEET

pasd A ran[e?

5.1.1.1 Attach the graphs of the source spectrums behind this data sheet.

Source Power at Three Different Times at the Given Wavelengths
PART III (4.2.6)

PART I(4.2.2)

750nmi = Y5.75

765nmi 5.0

780nm{ ~94.75

795nm{ =49, 625

810nm{ ~44.875

825nml| —44.975

840nm{ ~#4.25

855nm ~43,375

870nm{=-92.25

885nm} ~¢i.25

900nm| ~¥2.375

Maximum Difference Over the Wavelength Range at Three Different Times

PartIi_4.5

Maximum Power Variation Over Time
(Actually should be +/-1.5dB but the ICD shows +/-3.0dB)

dBm
dBm
dBm
dBm
dBm
dBm
dBm
dBm
dBm
dBm

dBm

dB

PARTII (4.2.4)

750nm

4. 315

765nm

45,5

780nm

=450

dBm
dBm

dBm

795nm

~9,375

dBm

810nm

~45.125

825nm

—45,i28

840nm

-4 w28

855nm

-44.0

dBm
dBm
dBm

dBm

870nm

-42.35

dBm

885nm

=S

dBm

900nm

-42.)25

dBm

Part II

4.6

750nm

4.5

765nm

-45.5

780nm

—y5 25

795nm

~44.5715

-45l0

810nm

825nm

—4/5.125

840nm

—44,b2S

855nm

—tfef, o>

870nm

-42,75

885nm

-41.75

900nm

—42,o

dB PartIl

dBm
dBm
dBm
dBm
dBm
dBm
dBm
dBm
dBm
dBm

dBm

475

dB

/:75-

dB

Maximum Power Variation Over Wavelength
(Actually should be +/-1.5dB but the ICD shows +/-3.0dB)

Comments:

t3~° xs 1\‘\!“'5 m"’b o(‘ L4043

4 75

A-33

175

0.5

.35

0.25

0.25

.25

0.315

0625

0.5

0.5

0.375

Max. Difference
Over Time

dB

dB

dB

dB

dB

dB

dB

dB

dB

dB

dB

Expected: +/-3.0dB

dBExpected: +/-3.0dB



5.1.2 Repeatability Test (423, 42.7. and 42.9) pasdA Fan[]

5.1.2.1 Attach the graphs of the source spectrums behind this data sheet.
Source Power at Three Different Uses at the Given Wavelengths

PART I (4.2.3) PART II (4.2.7) PART 1I (4.2.9) Largest Difference
750nml_=70:25 |dBm 750nm[=¥675 _|dBm 750nm{-¥4:¢Z jdBm 0.5 __|dB
775nml=4s.o__|dBm 775nml ¥5'S__|dBm 775nm|"¥% _|dBm 0.5 |dB
900nml ~44.75]dBm 800nm{ =958 |dBm 800nml-#4875 |dBm 025 |dB
' 825nml=4Sic |dBm 825nml=¥525 |dBm 825nml-¥*2 _|dBm o.25 _|dB
850nml ~44./25 |dBm 850nml=%45_ ldBm 850nm|=*%% _|dBm 0.375 |dB
875nm| 4225 _|dBm 875nm|—9225 |dBm 875nm|-%25__|dBm 0.375 |dB
900nml=92-2__|dBm 900nm|~72/25 |dBm 900nm[~*-$ ]dBm 0.25 _|dB

Maximum Difference Expected: 8.0dB

Comments:

5.1.3 Minimum Power Spectral Density Test (4.2.5) pasd] ran[&”

5.1.3.1 Attach the graph of the source spectrum behind this data sheet.

Wavelength of the Minimum Power Spectral Density 750 _|nm

Minimum Power Spectral Density [=46.375 |dBm/nm Expected: >-38.0dBm/nm

Comments: 77, ;. power veading & ~4(.25 Jgm on e greph Sov Seckion 2.2,

5.1.4 Wavelength Range Test (4.2, pasq | ran[A”

5.1.4.1 Attach the graph of the source spectrum behind this data sheet.

Expected: <750nm

Short Wavelength nm

See. Cdmmn-..k

Long Wavelength nm Expected: > 900nm

Comments: ...
N A— +ho Souren Specteum XMZ&\-‘S +J“’ M mum Povr S?’—‘-‘l'ral b.zn;:")” S&L*Aﬁ Allowed Fowe

Vevetakiom \.-‘--H.\ Wauw and Time Tes&-‘ S;.( Seuria Sgaltrum V““M’-S.
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PASY_] FAHB/

Gain of the Photodiode Detector = Pget(W) = Detector Voltage/(2R¢ X Detector Sensitivty)
Re= Detector Sensitivity = {0:55 o {dB=10LogW}

~ Source ON Minimum Power Spectral Density (PSD) |_3-24_[volt = [-953 |aB

Source OFF Maximum Power Spectral Density (PSD) L0:090 |Volt = |-¢/4__|dB

The maximum allowed Excitation Off Leakage is 20dB below the Source ON Min. PSD.

Source ON Min. PSD - Source OFF Max. PSD=|_19:/__|dB  Expected: > 20dB

Comments:

5.1.6 Repetition Rate and Source Dutv Factor Test (4.2, PASQ/FAILD

5.1.6.1 Attach the graphs of the source spectrums behind this data sheet.
Repétition Rate:

Period of a Single Pulse |_/0.02__ | msec.

Repetition Ratel_/00__jpulses/second Expected: 100 +/- 1 pulses/sec.
Comments:
Duty Factor:

Source ON Timel_8-76 | psecond Source OFF Timel_LoY _ |mszcond

Duty Factor (in %) = (Source ON Time / (Source ON Time+ Source OFF Time)) X 100

Duty Factor 89.6% : Expeéted: 90% +/-1%
Comments:
5.1.7 Required Rise and Fall Time Test (4.2.13) Pasq_] FA-UB/
5.1.7.1 Attach the graph of the source spectrum behind this data sheet.
NMsece,
Rise Time L Z20.0_Insec_ Expected: < 100nsec.
/au‘.
Fall Time |_Z8.0 Dsec. Expected: < 100nsec.

Comments:
71.‘) fest was aflined by the oscilloscape r*cs-l“h‘o,‘.
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Brud KLSS!U'

s/noot
afz3 /a3 . M TRD E TEST DATA SHEET
5.2.1 Minimum Peak Power Test (432) pasd ] ran[t”

5.2.1.1 Attach the graph of the source spectrum behind this data sheet.

Minimum Peak Power of Sourcel_3 -8 |dBm Expected: -17.5dBm

Comments: )
ﬂu. 2ZX2 c»«ler.( at tenmation s 4o 8. Tho neels fe e alded $o 4—1\'. el
Power +to &l’:m?mlu_ -PL. &L(eol' n"(' PL.. c‘aup(’xc ("‘“.8 + 4o = ~37 8)

5.2.2 Wavelength Range Test (4.3.3) pasd A Fan[]
5.2.2.1 Attach the graph of the source spectrum behind this data sheet.

Short Wavelength{ 280 |nm Expected: < 675nm
Long Wavelength /05 _|nm Expected: > 650nm
Comments:

None o'c 1"[..4 Spackvam masts 'PL& MiNTMuna P““k povty test  Th l,.-c.ve\o-g-\—Ls WX\"—*’"— *’J‘L power

is BLB 60\3—\ g,a ‘_LA e
- X7y Va\vw_ are 65 nn +o 68bn . il
SLowS He -g:u\( WM\o‘jK rangt 'L &L,_ ren . ™ - . The Jest Aa*n ‘cor-(‘Lt +e; pc.m-l-w-._ CaNGIrS

5.2.3 Maximum Repetition Rate Test (4.3.5) pasd A Fan[]
52.3.1 Attach the graphs of the source spectrums behind this data sheet.

Period of Sinusoidal Waveform (.0oY msec.

Repetition Rate 9L pulses/second Expected: < 1000pulses/sec.

Comments:

5.2.4 Minimum Source Modulation Depth Test (43.7) P ran[ ]
T e Comments

52.4.1 Attach the graphs of the source spectrums behind this data sheet.

Wavelength of Smallest Power Change | €729 _jnm

Max. Power at Wavelength| ~4.2 _|dBm Min. Power at Wavelength| ~¥2.:0_1dBm

Source Modulation Depth (SMD) is the minimum range of source power adjustment
SMD = Power During Max. LED Current ~ Power During Min. LED Current

Source Modulation Depth {_©-2 __|dB Expected: > 15dB

COIIIIIIEIItSi ﬂu.TRb Sowrte P OWer connot L‘L a‘ls“skl. I+ s C‘\Xe,l \,Po.\ power vp q.‘a -(-Ll

Soureca o&'\'P\.\; 15 288 Conshent. TL*va\ucs given are Hu miner varietions occwr‘..‘s ™ nom.:.l ope.m'Hoh,
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CHT MAX = 1.1200 V
CH1 MIN = 80.000mV
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Te.b So e ca S/N ool

Regetibion Rake Test

CH1 1Y A 200us 875mV  VERT
2.0140ms WINDOW
I I I T 4+ i 1 }
: T
Bt A e T
S R S i
CHignd ™ L o I
i J ] i I i ] ] |
CH1  MAX = 1.1200 V
CH1 MIN = 120.00mV
CH1 PER = 1.0040ms
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o(z1/93

PC ):SP\C\ S‘“"ﬂ- to Rudv&—— WPO‘W»)— mw PISSBS
Port Number I (Fhe-port-numberis-equal to-the-cons :
P?{(d The. pixel values The vale oL Gic
Saturation Level |_7/© éun&at All Gre. He /024 M“ °1’*“"Mif rom
el Stakes +hat He ;?i“:f -5
\?M:m CCd arw? P-+1%% N

NoiseLevell 3O IldBarat| Al {nm ) repmt, “—Expectedi—86dBm/om- T vebae § 300>

’L‘h‘ln&l 'c'v»- o vea,

Comments: The Sourca did not sabweate Wit . abtenactor in line. Also, ﬁfiﬁw veports Hat o

P display dous not shows +He noise level; +he vecewer does not decols samsors balow « pinel value =F 30 even
H""“ﬁL the Spachruna can sHll ke sean on 4he lrse)a . See. bdow $ow he range 4 WDM Racsiver,

5.3.2 Dark Current Level Test (4.43) P Fan[ ]

Dark Current Level dBm at nm No Expected Value

Comments: y, . . owtput is displayed when Hu recciver mmnector 15 covered.

VO\\A!—S lf\' iJwg M)L Connet L‘_ Cq(cu\a'kalf
This CA‘CM\MV‘QMJZ— S -c-r rotm

Rany!. 6S' WDM Receiver (The Ringh Cem be c“(“"‘l“‘l‘-"t €ven "'é"“jL ‘*'L& Q‘Dsolw}z_ haximuma:.lm)himum)

qi5- 30 = 380

Romy«in dg= ICloj (zya) = 29.5d48 Eangp ﬁW“"‘““"‘"": and 4"""‘}""”"‘4"‘”— ‘rr\“‘ 4ests Qre not P”‘:bt'—-

e«(-f;q—s will redmce +4s o g .

5.4 WDM TRD RECEIVER TEST DATA SHEET| 1ore 177 7€ 41y br

T-RD Sewuvrc .

5.4.1 Saturation and Noise Level Test (4.5.2) Pass_] Farr| |
Port Number (The port number is equal to the connector pin number)

Saturation Level dBm at nm Expected: TBD dBm/nm
Noise Level dBm at nm Expected: TBD dBn"A/ nm
Comments:

5.4.2 Dark Current Leve] Test (45.3) pase_] ran[ ]
Dark Current Level dBm at nm No Expected Value
Comments:

A-47




Bead Kessler
EcASaucce SN Z

o f22/a3

5.1.1 Allowed Power Variation with Wavelength and Time Test (4.2.2)

5.1.1.1 Attach the graphs of the source spectrums behind this data sheet.

Source Power at Three Different Times at the Given Wavelengths

PART I (4.2.2)
750nm{_~95.5 {dBm
765nm{ =¥/ _|dBm
780nml_~74425 |dBm
795nml-#435_]dBm
810nm| ~ 52 |dBm
825nml " __|dBm
840nml| ~#>-*_ {dBm
855nm]_~¥5-25 _|dBm
870an‘/%o dBm
885nm{_~7>%* |dBm
900nm| ~7-° _ |dBm

PARTII (4.2.4)

45,625

750nm

765nm

—44375

780nm

- 44,15

795nm

-44.75

810nm

~¥5,0

825nm

~453K

840nm

~45,375

855nm

-45.25

870nm

-44,)28

885nm

/3.5

900nm

-45.25

dBm
dBm
dBm
dBm
dBm
dBm
dBm
dBm
dBm
dBm

dBm

pasS A Fan ]
Max. Difference
PART IIT (4.2.6) Over Time

750nm| =¥5:75_ |dBm 0-25  |4B
765nm|—=/5:o__jdBm 0.25" |4B
780nmi ~¥¥475 _{dBm 0.125 |dB
795nml| 7475 _idBm 0.0 {dB
810nm|{ ¥S:c__|dBm 0425 |d4B
825nm| ~#5237% |dBm 0125~ |dB
840nm{ -¥5-5 _ |dBm o425 |dB
855nm| 75375 |dBm cuz5 |4B
870nm{ =725 _|dBm 9425 |dB
885nm{~¥>5__ |dBm o.uzs |dB
900nm{-752* |dBm 075 4B

Maximum Difference Over the Waveléngth Range at Three Different Times

PartI|_2.375

Maximum Power Variation Over Time
(Actually should be +/-1.5dB but the ICD shows +/-3.0dB)

Maximum Power Variation Over Wavelength

Comments:

dB

Part I

2.125

dB

Part Il

&3

dB

0.15

dB

2.4

Expected: +/-3.0dB

dBExpected: +/-3.0dB

(Actually should be +/-1.5dB but the ICD shows +/-3.0dB)

13045 gives rang o biolg’
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5.1.2 Repeatability Test (4.2.3,42.7, and 4.2.9) pasd X Fan[ ]

5.1.2.1 Attach the graphs of the source spectrums behind this data sheet.
Source Power at Three Different Uses at the Given Wavelengths

PARTI1(4.2.3) PART II (4.2.7) PART TI (4.2.9) Largest Difference
750nm{_~¥5:625{dBm 750nm{-7¢25 |dBm 750nml-¢5:25 |dBm /o dB
775nm[ =94 6% |dBm 775nm{-¥5:25_|dBm 775nml-%4.1z5 |dBm {125 |dB
800nm[—74.75_|dBm 800nm{~%5:2°_|dBm 800nm[~Y4.2% |dBm l.o___|dB
825nml|=¥5:375 |dBm 825nml=%6-°__|dBm 825nml|=%4.575 |dBm .25 |dB
850nm| ~¥5.5 aBm 850nm| ~7é-0_{dBm 850nm|~¥5:/25 |dBm o315 |4B
875nm| #3735 |dBm 875nml|=#4375 |dBm 875nm|=*>25 |dBm liz5 |dB
900nm[___‘/5_£‘dBm 900nm|=¥575_|dBm 900nm|~79%_|dBm °315 |4B

Maximum Difference Expected: 8.0dB

Comments:

5.1.3 Minimum Power Spectral Density Test (4.2.5) pasq_] ran[d”

5.1.3.1 Attach the graph of the source spectrum behind this data sheet.

43.8
Wavelength of the Minimum Power Spectral Density | 7s8:0_Jnm

Minimum Power Spectral Density { =%5.625" |dBm/nm Expected: >~38.0dBm/nm

Comments: . . ~433153 procediane
The misiomm powerrealig is on Gr sechron 423

5.1.4 Wavelen nge Test (4.2. | pasq | rani[A~

5.1.4.1 Attach the graph of the source spectrum behind this data sheet.

Short Wavelength nm & See Commants Expected: < 750nm

Long Wavelengthi nm Expected: > 900nm

CommentS: Nowe t’Q A“' Sounrt- SPECTum meets %'L. M:a:mqh\ Pcw&r SP&*'\"‘Ql 'D:.»s(.ty- Ses {'Lg A“ow%i

Powee Yariation \»:{L k)c‘wlo\j# anl T—ml- tesk Co»r 9o Sfu.l-m»\valucs.
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5.1.5 Maximum Excitation ._l.:-_\_-."é owed Test (4.2 PASE FAIL[Z/

5.1.5.1 Attach the graphs of the source spectrums behind this data sheet.
Gain of the Photodiode Detector = Pget(W) = Detector Voltage/(2R¢ X Detector Sensitivty)

A
R¢= | /00 kn- Detector Sensitivity = { 0-55 %/ {dB=10LogW}
Source ON Minimum Power Spectral Density (PSD) |_3-96__|volt = [~94Y |4B
Source OFF Maximum Power Spectral Density (PSD) { 2-28 Vot = =614 |dB

The maximum allowed Excitation Off Leakage is 20dB below the Source ON Min. PSD.

Source ON Min. PSD - Source OFF Max. PSD= £ 7-©_|dB  Expected: > 20dB

Comments:

516 ition Duty Factor Test (4.2.12 PAsle/FAHD

5.1.6.1 Attach the graphs of the source spectrums behind this data sheet.
Repetition Rate:

Period of a Single Pulse |_/©-00 |msec.

Repetition Ratel /20 ___|pulses/second Expected: 100 +/- 1 pulses/sec.
Comments:
Duty Factor:

Source ON Time| _8-76_ |msocon) Source OFF Timel 207 | psecund

Duty Factor (in %) = (Source ON Time / (Source ON Time+ Source OFF Time)) X 100

Duty Factor|_§ %.0% Expected: 90% +/-1%
Comments:
5.1.7 Required Rise and Fall Time Test (4.2.13) pass_ ] Fan[i}”
5.1.7.1 Attach the graph of the source spectrum behind this data sheet.
psee, |
Rise Time | 28.000 |nsec. Expected: < 100nsec.
/bl 122 4%
Fall Time { Z8.090 |nsec. Expected: < 100nsec.

Comments: 77\ . .l by th oscilloscoms vesolution.
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Eoi S/N osd
wWOm Analeg /O hal Sowrea

Repetibip Rake Test

CH1 1y A 10ms 3.58 V VERT

80.000ms WINDOW

] I T I 1 [ I I !
- g .
= e e it oo i S U IO = |
T ’ CH1
AR I R E AT ARUNTS 0 IR ARR LA AN I AN U R ST SR NN A AN AN ERTE SUNN SRR 1S AT AL E AU T A1 I
L I L L T L SRS O B I AL RE R FU O
4
CHignd— [ ) —+ K ~ g =
T
. | 1 { 1 T ! | t i

CHt MIN = 8@.000mV
CH1 MAX = 3.8800 V
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8.5608ms WINDOW
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EcA s/n @02
wbm A’V\Qllj /DR;.&\ Source

RRJ— Cmé Fa” -ré,S‘f'

CH1 1V

A 200us 2.80 V VERT

1 i 1 1 N i i | i
T
T st i e T f..-.-.—... s ST T
X T ]
(llllll! llll|lllll||lll--!ll[lilll:l1l|ll!!llllll
(Illll}[lll(lllllllll1|-_llllillll§'llllIllllill]
T 1
L
X T )
c H 1 Q n d___ _ g .—-"-—“.‘.'.'.’.'."-'-'-'-‘.'—'.'.‘-‘:-‘.’.’.:i -:-'—‘-’;‘.'.‘.'.'-""I::.‘.’J'-'—'—'-'-'—“."—'
| { ] { T | | i [

CH1
CH1

RISE = 28.00Q0us
FALL = 26.000us
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| Ben) Ceasler

:‘}:3):;" oo 2 WD E TEST DAT. T
5.2.1 Minimum Peak Power Test (4.3.2) pasd_] ran[d”

5.2.1.1 Attach the graph of the source spectrum behind this data sheet.

Minimum Peak Power of Source| ~ 3392 |dBm Expected: -17.5dBm

Comments:
The 2xz o"‘FL‘f atenuation is folB. This must be added 4o +he nmasswed pevser to
e,\imc'na-\-c e o ks .,(- Ho au!L:.r. <‘3"-‘*;+“.O = -33'q5’)

5.2.2 Wavelength Range Test (4.3.3) pasd =1 Fan[]

5.2.2.1 Attach the graph of the source spectrum behind this data sheet.

Short Wavelengthl 589 |nm =~ Expected: < 675nm

Long Wavelengthl /5° {nm Expected: > 650nm

Comments:
) o N:-u_ og' -\-L. waw.‘cug}és rest o minimum power desk, Tha wavr_tchl-éj at wlicl, +ie pevmc IS
o b .04% qve 6550"\. +a 633nmA. TL.. A&a Slu‘b 'Qf‘ +é¢ “Q—\P«rﬁ‘l(‘uv-c Sesors  Slow f-é‘ g‘[ V‘GW\?C.

o *’L‘. TR Sauwca ,

1:‘\”
P Maximum Repetition Rate Test (4.3.5) pasd A Fan[]

5.2.3.1 Attach the graphs of the source spectrums behind this data sheet.

Period of Sinusoidal Waveform| /.0{Z2 _{msec.

Repetition Ratel_799 | pulses/second Expected: < 1000pulses/sec.

Comments:

5.2.4 Minimum Source Modulation Depth Test (43.7) pasq_] ranr[]

5.2.4.1 Attach the graphs of the source spectrums behind this data sheet. @/‘
Wavelength of Smallest Power Change nm
Max. Power at Wavelength dBm Min. Power at Wavelength dBm

Source Modulation Depth (SMD) is the minimum range of source power adjustment
SMD = Power During Max. LED Current — Power During Min. LED Current

Source Modulation Depth dB Expected: > 15dB

Comments: The TRD Source is act « )uﬁ-qLL' T pPower output s Lfixed Cpen Powervp. T-)un

Or\\7 vasiations dne. Hoe el variabons due Yo nermal operction. (S,u, TRD shv | deta sheed S
A-57 #his section )
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Eor siNeoz

Re@vp.—ko n R«%e- TEsk

CH1  S@omy A tms 3.28 V VERT

9.0100ms WINDOW

-+
E.
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-+
-+
-
3 : = = : T
T
% R TR L TR
pair b )y
L IELI TR L I B
! 2 ¥ &
H B < i H
H i H
CHignd -+
-4
-~

CH1  MAX = 1.1600 V
CH1  MIN = 100.00mV
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Eoa s/N oo
TRD Sorurce

Repetlion Rate Tost

CH1 500mV A 20Qus 3.28 V VERT

2.00008ms WINDOW

] i ] i 1 I 1 ] I
X
I
- e e
lllIIJ..-XIJIIIlll!ll:’!j{!Jl]‘-liIlll.-XIl!llll'lll."l;-'llII
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CHignd T
_ a _
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HISTO? CH1 PER = 1.0120ms
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Rom)oin dp= lolaj (3?0) = 29.5d8 Rany

(CEeA.sfui and SNZ
. R _’-,

5.3 WDM ANALOG and DIGITAL RECEIVER TEST DATA SHEET

5.3.1 Saturation and Noise Leve] Test 4.4.2) pasd A Fan ]
: The
PC }TSP\G g l Seurce to Receier \»-)v-.;‘,,,“.a‘.‘_‘‘\~ g2 Passas
Port Number is-equal-to-the-connector-pin-number)—
P‘X&( Tl\e_ t‘-"“‘-( Vr.\(ve) ﬁ\:-\'ﬂkﬁt o'g' 7‘9
Saturation Level | 910 _|iBarat | All et o 102/ EXpECTEGT60UBIT T, °%}“f£:qw
et s et Lol
{ . CLD Grvay £t -
Noise Level |32 %t Ail nm Yepont, _{W Tl velne & Bo s
' Dlﬁn'ww_l -Cvon.-&AWu

Comments: The Sourea 5id ot sabueate with He abbonwckor in line, Also, The E:ﬁ.,f veports Hhat Fha
Pc _JTSP\Ay dows not Shows +He neive \eve_(; the vecdiver dous not dacels Semsors kolow « Pixel val -S’ 30 even
+L‘u3L i—Lg jP‘-‘"Nm coan 54‘.“ h‘. SC‘.’&\..A J—lu. ‘LF)(’“,» 5&’. B«-\au 'Q’( 4)4-\.5 Rngl og ""Ll- WDM Raczivex,

Dark Current Level |_ dBm at nm No Expected Value

mments: '
CQ en Wo soucce .o.r\'?u‘\- is ¢\.'->(la7e_«\1 whan +L:. receiver Conmectoe U5 Covered.

'R‘my— ‘S- WDOM Recelver The Yamgl i be calenlated even #ivujl'r the 4‘750!“*1, Praxinre an 4P nemiaie
‘C‘-kv\ﬂs o& PL\A. Y‘Gk)(. CAr\.no“’ l.:‘-4-— CQ(C\A\Q“CA—
40— 30= 3§D ’

Thase 4ests are net poss‘.D
There is ne PC Arspla’ G- Ho

5.4 WDM TRD RECEIVER TEST DATA SHEET
TRD Seuvrc. .

5.4.1 Saturation and Nose Leve] Test (4.5.2) pase_| Fanl |
Port Number (The port number is equal to the connector pin number)

.Saturation Level dBm at nm Expected: TBD dBm/nm
Noise Level dBm at nm Expected: TBD dBm/nm
Comments:

5.4.2 Dark Current Level Test (453) pass__] ran[ ]
Dark Current Level dBm at nm No Expected Value
Comments: '
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5.5 STABILIZER SENSOR DATA SHEET

Performed by:_Bred Kessle Date: lzz/g@z Test Article Serial Number:_ 2
5.5.1 Sensor Insertion Loss Test (4.6.2) ' pasd A Fan[]

5.5.1.1 Attach the graphs of the sensor and source output power spectrufns behind this data sheet.
Insertion Loss (IL) = Source Power at Sensor Peak — Sensor Power at Sensor Peak.
Insertion Losses at each Peak in the Sensor Output Power Spectrum (may not fill all boxes) -

Peak 1L_7¢5__Inm Signal Power] —¢5:% |dB Source Power{_¥8.95_|dB IL|[ /e.2__ |dB
Peak2| 272 inm Signa]Powér ~&4.7_|dB Source Power|~%:¢5_|dB IL|_/e°5 |dB
Peak 3L__%%__|Inm Signal Powerl ~4#S |dB Source Power|_485% |dB IL{_ /&2 dB
Peak 4|75 |nm Signal Power|~ é¢.7S |dB Source Powerl=<«gy |dB IL| /6:35 dB
Peak 5{ %23 |nm Signal Powerl ~65:( |dB Source Powerl= 48% {dB IL| ‘&7 |dB
Peak 68!/ __|nm Signal Power| ~¢5:% |dB Source Power “457_|dB ILL /55" |dB
Peak7l %2 |nm Signal Power| =657 |dB Source Powerl=%%/ |dB IL| /e:t |dB
Peak 8L_82% |nm Signal Powerl ~ %% |dB Source Powerl” 7?7 |dB IL| /&6S dB
Peak 9l %3 {nm Signal Powerl—¢-3 _|dB Source Powerl” 455 |dB ILL (725 |dB
Peak 102" |nm Signal Powerl 7% |dB Source Power|"¥#8 _|dB IL| /t.75 |dB
Peak 11L_#°2 Inm Signal Powerl~ ¢4“ |dB Source Powerl _47-¢S |dB IL| /&.75" |dB
Peak 12 % |nm Signal Powerl~ ¢ |dB Source Power{”#%:2 |dB IL{ /705 |dB

Overall Sensor Insertion Loss = Average of Individual Peak Insertion Losses.

Sensor hserﬁon Loss /6.6 dB Expected: <24dB

Comments:
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5.5.2 Contrast Ratio Test (4.6.3) pas{A ran[]
5.5.2.1 Attach the graphs of the sensor bit pattern behind this data sheet.
Subchannel Amplitudes (Maximum / Minimum)

Channel 1 '“"2/ ~753]dBm Channel 2 ‘54-7/—75‘5 dBm Channel 3 —6‘1-9/ 746 _|dBm
Channel 4 "“{32 -75u ldBm Channel 5 &S« /—-15‘.0 dBm Channel 67653 /'757/ dBm

Channel 7{=¢57/-75>S {dBm Channel 8 dBm Channel 9 ﬁg_é_n_‘-g_dBm

Channel 10688/ -6t |dBm Channel 11 ’éé'é/ =759 {dBm Channel 12 ‘éél‘// ~76.4 JdBm
Contrast Ratio = Maximum Channel Power — Minimum Channel Power.
Channel Contrast Ratios

Channel 1{_s0-6__|dB Channel2{_/0-8 _|dB Channel3|_%1 |dB

Channel 4{_/0-32__|dB Channel51_%9 _|dB Channel 6 {22/ |dB

Channel7|_ %8 _|dB  Channel8| 9.7 _|dB Channel9|_%°2 |4B

Channel10{_%2_JdB  Channel11_ %2 |dB  Channel12{_0-© |dB

e
Minimum Contrast Ratio 10 dB Expected: 26.0dB
Comments:
5.5.3 Channel Characteristics Test (4.6.4) PAs@(E/ Fan ]

Y . . But note 0‘“‘"‘«‘ (-(\A""
5.5.3.1 Attach the graph of the typical sensor value behind this data sheet. s e S 18 l%s>
Number of Discrete Channels {__/ Z- Expected: 12
Comments:

A-67




Initial Wavelength of First Channel |_757 _|nm Expected: 750nm to 770nm

Comments:
Ending Wavelength of Last Channel |__£6%6_jnm Expected: 846nm to 878nm
Comments:

s Channel Widths Expected: 8.5nm +/—0.5nm

25&@ S —e
blou

Channel1] _I!l.e Inm Channel 2|_/08 Channel 3{_&.¢ nm

nm
Channel4l__%% Inm  Chamnel5|_%2 Jnm  Channel6| St
nm

nm
Channel9_5:2__{nm
nm

Channel 7{_2%Y __{nm Channel 8 %

’?S‘@

alo
Channel 10L__%:-©_ fnm  Channel11|_?%__|nm" “Channel 12|_5.v

COInmentS: CL\A'\M‘ \-‘\)«\'l\ Py 3 ME)WJ ‘Cr-h- hslr'?"‘)‘ N VG“L) a¥ Ltﬁﬁl‘l’i"'\j DL CL&»»I “+o Mf)P”'a.«)'

) °£_ V"“"’? Q'} ‘hl og- C—L(-w(.
1595
it O Th loge g0p behucen chome| land 2 shews 1awlsds of clunals la-d 2. TC
:;‘;;;— Massured o, v L‘a?vw\).. -S— L e and 4—6, en) £ v gﬁ“ -L L chnMISI
907"7_ Ha haswrerents gue
f SOY 75 -4 . L
9lz~/.7. —15‘5.3 Chonnd 1 ,,,,\ -;123', L Channl th
5322 gz T 8o
gt '
’ 2 . 1
FE O ot S8 s o g 1o o 75 oy e T i
b S $ 35
Guardband Widths P Fdnm se Chond® l Bypected: 2.5nm
Band1/2 &% |nm  Band2/3L_2¢ Inm  Band3/4_ 22 |nm
Band 4/51. 24 __{nm Band5/6 |__2%2 |nm Band6/71_2:> _|nm
Band 7/8 {__1-% nm Band 8/9L 24 _inm Band9/10_3% nm
Band 10/11 L_2% nm Band11/12} 3¢ nm

Comments: Tt Guardbands eme AEG.nls $o A;s,y;..-’“isl\, blame does 44 Bwjl,q..a Sturt and c;.J?.
Guardband > RN
8.4 TG
0.0 T2
ki w872 71c.0

O — quandlenl betiseen L-‘sLs
a- 5«4;-)5“.1 L'-‘\'L-ze.\ lows
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.6 RUDDE
Performed by:_Bmd Kessloe Date: nﬁ[l;lqg Test Article Serial Number:__00{

5.6.1 Sensor Insertion Loss Test (4.7.2) pas ran[]
5.6.1.1 Attach the graphs of the sensor and source output power spectrums behind this data sheet.
Insertion Loss (IL) = Source Power at Sensor Peak — Sensor Power at Sensor Peak.

Insertion Losses at each Peak in the Sensor Output Power Spectrum (may not fill all boxes) -

Peak 1L_7£5: |nm Signal Power| ~&8.9 _|dB Source Powerl—5'/$ _|dB IL{ /1.75 {dB
Peak2{_77%% |nm Signal Powerl ¢8:3 |dB Source Powerl =527 |dB IL| (7.4 |dB"
Peak 3L 78%% |nm Signal Power| ~ €72 _|dB Source Powerl “$0&5 |dB IL{ (7.25 |dB
Peak 4L 7728 _Inm Signal Power| 8-> |dB Source Powerl =524 |dB ILL 172.5% |dB
Peak 5 802.2 |nm Signal Powerl ¢85 _|dB Source Powerl” 52 |dB IL| (1.t IdB
Peak 6L 8>S |nm Signal Power{ ~ ¢8. |dB Source Power “52€ |dB IL[ 1.2 |dB
Peak 7| 844 Inm Signal Power_%-** |dB Source Powerl 5425 |dB IL 12.2 |dB
Peak 8|_227% |nm Signal Power| “%85% |dB Source Powerl "% |dB IL| (7.! _|dB
Peak 9|_335% Inm Signal Power| “8:> |dB Source Powerl_5'7 |dB IL| /t.5” |dB
Peak 10842 {nm Signal PowerlZ¢*S__|dB Source Powerl” 5% |gB IL| r6s5 |dB
Peak 11l 3522 |nm Signal Power{” ®:* |dB Source PowerlZ5t3° |dB IL{ /6 |dB
Peak 12|_3¢>“ |nm Signal Powerl _¢6:>_JdB Source Power| ~5t35 |dB IL| /645 |dB
Peak 13|_8<** |nm Signal Powerl” €7-=5 |dB Source Powerl=5e-+" |dB IL{ /t.¢ |dB
Overall Sensor Insertion Loss = Average of Individual Peak Insertion Losses.

Sensor Insertion Loss 171 dB Expected: <24dB

Comments:

A-70




PAasq_] FAILQ/

5.6.2 Contrast Ratio Test (4.7.3)

5.6.2.1 Attach the graphs of the sensor opposite bit pattern behind this data sheet.

Subchannel Amplitudes (Maximum / Minimum)

Channel 1{7889 / =77 JdBm Channel 2] 6&3 /—72.‘: dBm Channel 3{-619 /‘72-3 dBm
Channel 4|_ &0 / -724 |dBm Channel 5{-&:! /—72-*/ dBm Channel 6 =68 /—72-‘» dBm
Channel 7‘dBm Channel 8{ 8.t /——72.4. dBm Channel 9 “ég'?-/—'f'z“o dBm
Channel 10|z &85 / =22.6 {dBm Channel 11 [-68.2/ -72.t {dBm Channel 12 ’é&O/ -7 |dBm
Channel 13 {#F67. / -75.%|dBm

Contrast Ratio = Maximum Channel Power — Minimum Channel Power.

Channel Contrast Ratios

Channel1]_£2 _|dB Channel2| 4.t {dB Channel3|_4.9 _|dB
Channel 4{_44__ |dB Channel 51_4.3__{dB Channel 6|_4.5 |dB
Channel7{__4.1 _|dB Channel 8 {_4.©__|dB Channel 9|44 |dB
Channel 10{_4{ {dB  Channel11|_28 _|dB  Channel12| 3. dB
Channel 1318 |48

Minimum Contrast Ratio 3.1 dB Expected:26.0dB
Comments:

5.6.3 Channel ristics Test (4.7.4

5.6.3.1 Attach the graph of the typical sensor value behind this data sheet.

PASSIj FAIL[ |

wt neve Chonnel \"sl‘.’ki
And quardband Wil s

Number of Discrete Channels {_/3 Expected: 13

Comments:

A-71




Initial Wavelength of First Channel { 757.7 |nm Expected: 750nm to 770nm

Comments:

Ending Wavelength of Last Channel |_373¢ _Inm Expected: 854nm to 887nm
Comments:

Channel Widths R 5;’9?_, @ Expected: 8.5nm +/-0.5nm

Channel 1{_1i.2 Channel2{__92 Channel3{__&2 {nm

Channel 6 |__%'8

nm
Channel4] %84 |nm  Channel5| 8«
nm

Channel 7 L__8 Channel 8 |_%"2

nm
Channel9L_%2 |nm
nm

Channel 12]__%:2

5 8 B B

Channel10|_%© Inm Channel11[_%©

—_ e P

Channel13|_7%Z |nm bdew
Comments: Chennsl i3 ane I abres ;ron- Ha w x(om* L «l-!‘, va“.,), L.J«c ,hé. chonmad pc‘L +o hé.

N Milgeint °£- He w“.cr alie. . clwnmlp—&"-
2;21 O T L-.aLn M~L-7‘}’{ i too far four. 4L veclire start J Fise J S Y | \.Us.\.; & hore.
Z::';’_ realisyte m\\—f'..l uMLer’{ Jives ! _;’Zf: CL\”"‘J ! m».
e e
s & J:-At;e:z thasu..\,, Com e i3l f He gop betreen clonmls [and 2, an) Mided measure
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94%.0
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24,2 97:..!.
et (3
Biidrdband Widths ™~ che Expected: 2.5nm
Band1/20 3% _Inm Band2/3_2.6_ Inm Band3/4_2:© |nm
Band4/5L 2% _|nm Band5/6 21 inm Band 6/7L_3°__|nm
Band7/8_%% inm  Band8/9L_ 2% Inm  Band9/10L 2% Inm
Band 10/11 2% __Inm Band 11/12 2% nm Band 12/13(L3-© nm
Comments: Geedband > 40 A
m 7@&; ‘_7’;2; O— behee ligl;
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Performed bY' Brsl Ke.sst,r

5.6 RUDDER SENSOR DATA SHEET

5.6.1 Sensor Insertion Loss Test (4.7.2)
5.6.1.1 Attach the graphs of the sensor and source output power spectrums behind this data sheet.

Insertion Loss (IL) = Source Power at Sensor Peak ~ Sensor Power at Sensor Peak.
Insertion Losses at each Peak in the Sensor Output Power Spectrum (may not fill all boxes)

Peak 1

763.0

nm Signal Power;

~bb.2

Peak 2

7734

nm Signal Power]

~65f

Peak 3

7814

nm Signal Power

-65.25

Peak 4

190.2

nm Signal Power

-£5.25

Peak 5

1980

=505

nm Signal Power;

Peak 6

Fou.b

nm Signal Power

-8

Peak 7_%i5.0 |

nm Signal Power| -61.95

Peak 8

g23.4

nm Signal Power| =65.05

peaks| S2o |

~&H-9
nm Signal Powerzﬁ"?"

Date:_+/22 Zz;

dB
dB
dB
dB
dB
dB
dB
dB

dB

Peak 10

¥39.0

nm Signal Power

—64.15

dB

Peak 11

3414

nm Signal Power|

-4.85

dB

Peak 12

$54.b

nm Signal Powerl

-64.55

dB

Peak 13

To2.6

nm Signal Power

~-4.0

dB

Test Article Serial Number:_ 002

pasd A Fan[ |

Source Power| =475 |dB IL[_{8.75 |dB
Source Power{ ~4%.0 |dB IL{_ 34 |dB
Source Power| =¥7.0_|dB IL{ 1825 |dB
Source Powerl=47%.05" |dB ILL_1%.2_|dB
Source Power{=¥7.05 {dB 1Ll _1%.! |dB
Source Power| =¢7.2_|dB IL{ !7t |dB
Source Powerl=4%.45 |dB ILL (75 |dB
Source Powerl =¥7.e" |dB ILL /74 |dB
Source Powerl ~¥1.65_|dB IL{ !7.25 |dB
Source Power =Y7.t5" [dB ILL /74 |dB
Source Powerj 47,95 dB ILL(7d |dB
Source Powerl —¥7.7 [dB IL| /&35 {dB
Source Powerl_ =735 {dB ILl /%-“5 |dB

Overall Sensor Insertion Loss = Average of Individual Peak Insertion Losses.

Sensor Insertion Loss 17.6

Comments:

dB

A-74

Expected: <24dB



5.6.2 Contrast Ratio Test (4.7.3)

pasdA Fan[]

5.6.2.1 Attach the graphs of the sensor opposite bit pattern behind this data sheet.

Subchannel Amplitudes (Maximum / Minimum)

Channel 1 '6"-7-/ -74.7_1dBm Channel 2]|=¢5* /-72.9

Channel 4[-65-3 1712 dBm Channel 5{7°%°% / =72,

Channel 7 dBm Channel 8{7¢% /—72-3

“‘°“"’/-7b5 dBm Channel 12[7¢*C / =752 |dBm

Channel 10{¢¢8 /=749 JdBm Channel 11

Channel 13 ¢ / ~734 |{dBm

dBm Channel 3[=¢5:3 / -72.2 |dBm

dBm Channel 6{¢¥-3 /—72.0 dBm

dBm Channel 9{~¢*7 / -7 |dBm

Contrast Ratio = Maximum Channel Power — Minimum Channel Power.

Channel Contrast Ratios

Channel1_3%.5 _|dB Channel 2

1.2

Channel4l_©9 |dB  Channel5

69

Channel 7L_T' __|dB Channel 8

712

Channel 10_T14 __|dB  Channel 11

Channel 13 L_44_|aB

dB
dB
dB

b.b

dB

Minimum Contrast Ratio b.b

dB

Comments:

5.6.3 Channel Characteristics Test (4.7.4)

5.6.3.1 Attach the graph of the typical sensor value behind this data sheet.

Number of Discrete Channels {_/3

Comments:

A-75

Channel 3 b 4B

Channel 6{_ :%__|dB

Channel9|_6.83_|dB

Channel 12 |__b-b dB

Expected:26.0dB

pasd ] ran[t”

See chinmel wiltys test

Expected: 13

o



z
3

Initial Wavelength of First Channel [ 758:6_|nm Expected: 750nm to 770nm
Comments:
Ending Wavelength of Last Channel 8614 |nm Expected: 854nm to 887nm
Comments:
Channel Widths ., d..), e Expected: 8.5nm +/-0.5nm
Channel 184 nm Channel2 %2 |nm Channel3 %Y jnm
Channel4{_ %4 |nm Channel5{_%4 Inm Channel 6 %Y __|nm
Channel7{ %4 |nm  Channel8l %2 jnm  Chamnel9{ %°_Inm
Channel10_%2__Inm Channel11]l_7:6 inm Channel12|_ %2 Inm
S
Channel 13|_%4 __Jnm | belos
Comments: (. [\ dls are massurel Gom o midpeint of i valley belore 44 ehanne] paok i Ha mmidpoint Ll
2 vley after te clend peak. -
' 7584 . 4
Telo © Thre Fp between Ha Mk&o‘— CJ—,«&-MI;’ and 2 uL?c.L s et included n 4, -=l.<-m¢/ w.)J—L o
é:'!g?lz eithr dunnel lov2. Tt shows up W e suar}k-) widds, TE o Jep were wnelodal in #4
1058 widths od chonnds L and 2, both danndls would £ail Hu Clanne| wilih range.
2
for.b
g‘q‘; @ me@ﬂfmen&@. curser resolution s 0-‘6«-.) \-\euuc,r/ Hee clinmels on eﬂ-‘(" sida
37_2‘,:{{ 6(’GLMM\' I have no excess wilidh Hat conld be ?ar*}a(' CL«&\MI i1,
o
e
GHatdband Widths Expected: 2.5nm
Band 1/2_3%€__|nm Band 2/3 L_24 nm Band3/4L 24 _{nm
Band 4/5 L_2# nm Band5/6 L_2©e__jnm Band 6/7L_24_ _|nm
Band 7/8 |24 nm Band 8/9 |24 nm Band 9/10 {__2-° nm
Band 10/11 {__2° nm Band11/12{_2¢ _inm Band12/13[_2.9 nm
Comments:
Gardbcnd N e ) Guardband )\ 4o % The guavdbands are muasure) as e vidrl of e vl ley
! Tow.2 ] 9 2 F2 . ne 2
2 T2 ::"1;1 1o 3422 8442 i’:i“:fa ;lt‘":‘ | pocks. T elges & 5‘-"’":“’“" ':&
2 BL 9o T 9448 8522 ﬂ,m chosen as +a point on
y 7934 958 {2 §57.¢ 954.8 rice "" "'L" “L"‘”"‘[ P‘Ak {—Ln* st too Qraum’v
5 9013 $03.3 Srom s \Iau‘y Slow,
[ gcqas $2.2
1 8i%.2 Q200
¥ 8262 3236
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5.7 PITCH STICK SENSOR DATA SHEET
Performed by:_8rad Kessbr  Dater_sz/ /72 Test Article Serial Number:_2o/
5.7.1 Sensor Insertion Loss Test (4.82) | pasd A ran[ ]
5.7.1.1 Attach the graphs of the sensor and source output power spectrums behind this data sheet.
Insertion Loss = Source Peak Power — Sensor Peak Power.

Reference Peak Power —6.) dBm at{___776.2 nm

Source Peak Power at Reference Wavelengthl___—%8.9 dBm

Reference Insertion Loss /8.2 |dB Expected: < TBD dB

Signal Peak Power —b4.3 dBm at &74.6 nm

Source Peak Power at Signal Wavelength A dBm

Signal Insertion Loss /5.7 dB Expected: <20dB

Comments:

5.7.2 Dynamic Range Test (4.8.3) pase ] ranl

5.7.2.1 Attach the graphs of the output power spectrums with the maximum and minimurm sensor signals
behind this data sheet.

Minimum Sensor Signal -72.25~ dBm

Reference Power at Minimum Sensor Signal bl 4JdBm

Maximum Sensor Signal ~b9.3 dBm

Reference Power at Maximum Sensor Signal bl JdBm

Dynamic Range = (Max. Sensor Signal — Reference Power at max. sensor signal) —
(Min. Sensor Signal — Reference Power at min. sensor signal)

Dynamic Range 1.95 dB Expected: Min. 15dB
Max. TBD

Comments:

A-78



5.7.3 Reference Integrity Test (4.8.4) PAsleI/FAILD

Reference Power at Min. Sensor Signal L IdBm =X mW
Reference Power at Max. Sensor Signal -6, dBm => X mW
Reference Variation (mW) =

Reference Power at Max. Sensor Signal(mW) — Reference Power at Min. Sensor Signal(mW)

Reference Variation 0.0 mW => X dB

[

Reference Integrity (dB) = Reference Variation(dB) — Reference Power at Min. Sensor Signal(dB)

Reference Integrity -6 dB Expected: <-26dB
Comments:
5.7.4 Channel Characteristics Test (4.8.5) PASSB/ ran[ ]

5.7.4.1 Attach the graph of the typical sensor value behind this data sheet.

Number of Discrete Channels |__2 Expected: 2

COInmentS: 39‘\4\ Ha r&r(ha. and ﬂ'gn‘l centan +wo Lml Pmk;. Ti‘_ fwo M!‘i&-s A:g‘(‘e{ \'y 0.054B “L(l'lc
He +wo 5'\'3}\0‘. pesks A:(:Q,( L, 3548,

Center Wavelength of High Frequency Signal { 776:2_jnm Expected: 787nm
Comments: Re(eenca Chcnnel

Center Wavelength of Low Frequency Signal | 877.k_jnm Expected: 863nm
Comments: Signal Chenne

Channel Widths Expected: <75nm

750 to 8014 nem 849.8 +o 9o0nm
High Frequency Width _5%4__ {nm Low Frequency Width {_50.2 |nm
Comments:

Refereme. Channe| WidH ¢ massured Crom I50mm o He pownt hare Hy refevencs channe drops AL SL“'PlY'

S?ﬁhal Chennel w;é‘\'L L measuved (v\h -1‘. P’l\{- wlu.rc &‘é; ST‘jM, reaches a L?sL va\ue and levels iIh‘l‘Lc. 9000 P";""h
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7P TT E R DATA SHE A
Performed by:__ Bzl exsk  Date: 1[2([23 Test Article Serial Number:___ 002
5.7.1 Sensor Insertion Loss Test (4.82) - pasd] ranl”

5.7.1.1 Attach the graphs of the sensor and source output power spectrums behind this data sheet.
Insertion Loss = Source Peak Power - Sensor Peak Power.

Reference Peak Power{ _~69.75 dBm at 771.3 hm

Source Peak Power at Reference Wavelength ~45.) dBm

Reference Insertion Loss 2}.05 ldB Expected: < TBD dB
Signal Peak Power| __ ~&%.9 IdBm atl %850 nm

Source Peak Power at Signal Wavelengthl __~494.7 dBm

Signal Insertion Loss 20.2 IdB Expected: <20dB

Comments: N
cctuel taseedron boss s Dn\r 6.24% over H exgecicd v:lvc.'n., €A Sheull be abl bo

woek h‘\*{ féﬁ} sl}JL,}, out o‘(' %hmnm..

5.7.2 Dynamic Range Test (4.8.3) pasd_] ran[
5.7.2.1 Attach the graphs of the output power spectrums with the maximum and minimum sensor signals
behind this data sheet.

Minimum Sensor Signal| ___~73.3 IdBm

Reference Power at Minimum Sensor Signall __~69.95 dBm

Maximum Sensor Signal|__= &/(.9 dBm

Reference Power at Maximum Sensor Signall .~ 69.75~ dBm

Dynamic Range = (Max. Sensor Signal — Reference Power at max. sensor signal) —
(Min. Sensor Signal — Reference Power at min. sensor signal)

Dynamic Range 8.2 i Expected: Min. 15dB
Max. TBD

Comments:

A-81




5.7.3 Reference Integrity Test (4.8.4) pasd ] Fan[A

Lo/iS8 x 1o ImW

i
\'

Reference Power at Min. Sensor Signal 6995 IdBm

Reference Power at Max. Sensor Signal|__ = &5 IdBm =>{ L0525 xi0”__ |mW

Reference Variation (mW) =
Reference Power at Max. Sensor Signal(mW) — Reference Power at Min. Sensor Signal(mW)

Reference Variation| 476743 x/3° |mw =>{_—83.22 ldB

Reference Integrity (dB) = Reference Variation(dB) — Reference Power at Min. Sensor Signal(dB)

Reference Integrity| _—/3.27 dB Expected: <-26dB

Comments:

5.7.4 Channel istics Test (4.5. pas{ A ran[’]

5.7.4.1 Attach the graph of the typical sensor value behind this data sheet.

Number of Discrete Channels {__Z Expected: 2

Comments: The small peaks i the veference and Sensor signal were not cou-ted as peaks. Only o lurge
P@-ﬂ\%‘ vauM R

Center Wavelength of High Frequency Signal { 17!.8 {nm Expected: 787nm
Comments: g ( e Clenmel

Center Wavelength of Low Frequency Signal {_%385.0_|nm Expected: 863nm

Comments: 3;5Ml Clannel

Channel Widths Expected: <75nm
High Frequency Width | 458 inm Low Frequency Width|_50.0_{nm
Comments:

A-82
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5.8 RUDDER PEDAL SENSOR DATA SHEET
Performed by:_Bry ) Kessbr Date:_; ;Zzh /92 Test Article Serial Number:__oo |

5.8.1 Sensor Insertion Loss Test (4.9.2)  pasdranld
5.8.1.1 Attach the graphs of the sensor and source output power spectrums behind this data sheet.

. Insertion Loss (IL) = Source Power at Sensor Peak — Sensor Power at Sensor Peak.
Insertion Losses at each Peak in the Sensor Output Power Spectrum (may not fill all boxes) -

Peak 1L_7¢34 |nm Signal Power|_-¢7.35 |dB Source Power| -$1.0 {dB IL| /635 |dB
Peak2| 7742 |nm Signal Power| —674 |dB Source Powerl -5¢5 JdB ILL /6.5 _|dB
Peak3| 7822 |nm Signal Power| ¢7.25 {dB Source Powerl 50t |dB IL{ /b5 |dB
Peak 4l_79.o {nm Signal Powerl _¢7*_|dB Source Power —*®5° |dB IL| /t-b_ |dB
Peak 5|_799.4 {nm Signal Power]l “¢*¥ {dB Source Powerl—=:2__|dB IL{ /b:k_|dB
Peak 6|__2°7.¥ |nm Signal Power| —¢7* |dB Source Power{_ 5235 |dB IL| {72 |dB
Peak 7_3/¢* |nm Signal Power| ~ 6775 |dB Source Powerl_ 222 |dB ILL 17/5 |dB
Peak 8_29.2 |nm Signal Power] _¢8~ |dB Source Power| _*"* |dB ILl (7.3 |dB
Peak9|£nm Signal Power|~ ©%:7 _|dB Source Powerl =53 |dB IL| (7.t |dB
Peak IOE_-Z_—nm Signal Powerl ~¢%7_|dB Source Powerl 2% |dB IL{__(1.£ [dB
Peak 11L_¥48:2_|nm Signal Power—_&%¢ {dB Source Powerl =57 |dB ILL (7.9 {dB
Peak 12| %553 |nm Signal Powerl ~%:3% |dB Source Powerl -5 |dB IL{_17.85 |dB
Peak 13L_%¢3>% |nm Signal Powerl —¢%:¥S |dB Source Powerl”5°% |dB IL| if.c5" |dB
Overall Sensor Insertion Loss = Average of Individual Peak Insertion Losses.

Sensor Insertion Loss /7.2 dB Expected: <24dB

Comments:

A-84




5.8.2 Contrast Ratio Test (4.9.3) pass{A Fan[]
5.8.2.1 Attach the graphs of the sensor opposite bit pattern behind this data sheet.
Subchannel Amplitudes Maximum / Minimum)

Channel 1{=74 /—7&.&. dBm Channel 2 ‘57'7'/’ 758 |dBm Channel 3 ""7'3/ ~7¢3 |dBm

Channel 4 “7'2-/‘%4 dBm Channel 51-6¢-2 /‘759 dBm Channel 6{-¢7t /’77-' dBm

Channel 7 ‘63-0/ -7t.t_{dBm Channel 8{-&8.5 /’7'1-° dBm Channel 9{-&8.7 /-7".3 dBm

Channel 10‘dBm Channel 11 ‘dBm Channel 12|-¢9¢ /-7"-5 dBm
Channel 13,dBm

Contrast Ratio = Maximum Channel Power — Minimum Channel Power.
Channel Contrast Ratios

™
Channel 1{__Il.Z _{dB Channel 2 ‘?“\ dB Channel3|_90__jdB

Channel4{ %3 {dB  Channel5|_4! 4B  Channel6|_%5 |dB

Channel7L_%° |dB  Channel8|_%5 {dB  Channelo|_%7 |aB

Channel10L_%% |dB  Chamnel11{_%Y_ |dB  Channel12] 82 |4B

Channel 13| 95" |dB

Minimum Contrast Ratio §.2 dB Expected: 6.0dB
Comments: '
5.8.3 Channel Characteristics Test (494 pass] Fan(d”

. . . Ses. Chanmel 33344
5.8.3.1 Attach the graph of the typical sensor value behind this data sheet. ( note, guardbend Wik
Number of Discrete Channels | /3 Expected: 13

Comments:

A-85
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Performed by:_Brad Kessler

5.8 RUDDER PEDAL SENSOR DATA SHEET

5.8.1 Sensor Insertion Loss Test (4.9.2)
5.8.1.1 Attach the graphs of the sensor and source output power spectrums behind this data sheet.

Date: _j_zAL;Zzg.

Test Article Serial Number:_ 00Z

PASSE( Far[ ]

Insertion Loss (IL) = Source Power at Sensor Peak ~ Sensor Power at Sensor Peak.

Insertion Losses at each Peak in the Sensor Output Power Spectrum (may not fill all boxes) -

Peak 1

76S.%

Peak 2

77b.6

Peak 3

“7%8S.0

Peak 4

793%

Peak 5

you.b

Peak 6

glo.

Peak 7

8i9.0

Peak 8

¢27.0

Peak 9

£35.0

Peak IOEWZ

:

5 B B B B B B B

Peak 11

g5lo

Peak 12

$54.0

Peak 13

gLT1.0

H B B B

Signal Power

~72.95

~72.3

Signal Power

Signal Power

2245

- 72.3

Signal Power

Signal Power

- 72.5

-72.85

Signal Power|

Signal Powerl

-72.5

Signal Power|

-72.6

Signal Power

=734

dB
dB
dB
dB
dB
dB
dB
dB

dB

Signal Power|

-73.35

dB

~73.3

dB

Signal Power

Signal Power|

-72.65

dB

- 48

dB

Signal Power

Source Power| ~5°8 |dB IL|_22.5 |dB
Source Power[Z295__|dB IL[_2.¢ |dB
Source Powerl—_52+5 |dB IL|__22.° {dB
Source Powerl~ 5235 |dB 1Ll 2195 |4B
Source Power{—5°-3 |dB IL|_22.2 |dB
Source Power|—5>¢__|{dB IL{_Z2:.95 |dB
Source Powerl /> |dB IL[ 2.5 |dB
Source Power 5" __|dB IL| 2145 |dB
Source Power{—57¥ _|dB IL|_2\1 |dB
Source Powerl~ 5% |dB IL{_2!7 {dB
Source Powerl—="** _|dB ILL_2!'75 |dB
Source Power|” >%% _|dB ILL_2!4S |dB
Source PowerL 2% |dB ILL_22.45 |dB

Overall Sensor Insertion Loss = Average of Individual Peak Insertion Losses.

Sensor Insertion Loss

Comments:

217

dB

A-88

Expected: <24dB



5.8.2 Contrast Ratio Test (4.9.3)
5.8.2.1 Attach the graphs of the sensor opposite bit pattern behind this data sheet.

Subchannel Amplitudes (Maximum / Minimum)

Channel 1 ‘730/‘80'3 dBm Channel 2723 / -7%<] dBm Channel 3{-72.5; /—78-‘7 dBm
Channel 4{ -7%2 dBm Channel 5[?*5/-7%% |dBm Channel 6 “72-"/—7&5' dBm
Channel 7 —72.?/— 782 {dBm Channel 8{-%:5 / ~78.2 |dBm Channel 9{=73! / -78.5 |dBm
Channel 10 ‘73-"’/‘7%0 dBm Channel 11723 / -77.2 |dBm Channel 121727 /7817 dBm
Channel 13 ‘72"’/ ~78.% {dBm

Contrast Ratio = Maximum Channel Power — Minimum Channel Power.

Channel Contrast Ratios ‘

Channel1l_71:3 |dB Channel2|__6.7_ |dB Channel 3|64 _|dB
Channel4]l 62 |dB  Channel5|_©! ]dB  Channel6| 5-7 |dB
Channel7|__©2 |dB  Chamnel8{ _5-©¢ |dB  Channel9| 5 _{dB
Channel 10|_©%_|dB  Channel11{_ 357 {dB  Channel12{_©° |dB
Channel 13|_¢¢__{dB

Minimum Contrast Ratio 5. dB Expected: 6.0dB
Comments:

5.8.3 Channel Characteristics Test (4.9.4) pasq_] Fart[

. . . See Chenmel Widids
5.8.3.1 Attach the graph of the typical sensor value behind this data sheet. e grandbard wikths
Number of Discrete Channels |__/3 Expected: 13
Comments:

A-89

pasq_] Fan[st”




_ e o8
06-v 058  Tzsg %
V7% TIMhs o
~LER T3 m
TIES ~3z8
THZE wezg q_)
258 a9ng @
S{"‘QS mol rwo ‘1531 \m—-q_‘nq - ox.,;:i :::t @
. . (=
;'o\an na" -Mﬂ _ D :o’i;: ';‘:jt %
o“'g A
sjo~Eas ‘1441 vy —Q ML 9L )

T 9 X TP SJURBWWo)

WU o | €L/ZLpueg  wWu[ T gz JTL/ILPued a5 [1/01 pued
wu[ e ]0l/6Pueg  wu[ g5 ]6/8Pued W[ o7 |8//Pueg
Wuf g JZ/9Pueg  wWu[T oz ]9/Spued WU gz | §/¥ Pued
W o |v/cpued W[ oz |e/Tpued  wu[T oo |z/1Pued
urugg :paadxyg SYIPYM pueqpIend
e o gy g LT e 5

H wmzeo s 2R3

AOS 2vyD hfv? ;I J!—\k ¢ “ettero p '
. TR g e g by S g B0
’:%;c\' 2§28

T i PR A ke sl B EREIT T SRS AR S LE ot
L-17 b"bL

“N 2 1’"""‘]7 ,s-gu. '.S"":g “17'1') 7+ ° e FGA ay o< £ b3
. 308z j ”3 T 7+ TP iy S} @ 3oL
2L

'3
>8] | o TTL- Dvimbeg g g g i gL iy oy Ggeqend 5o T e S L ) =

$Ad PE g7 TUS S o B A T S ARG Tpr g TSI M ST ey ISJUBUIWOD)

mepy WU D 1 PuUuey)
\//O) @\33; bk o'k GELT
T jTLpuwey) | WU [ PUTR) WU ST 01 PUMED

Cla il

wu
W oo 6PURD W[ o ]8PWRY) WU og ]ZPuuedd
wu

3 19 PuweyD i Sg | S RPWERYD wufzg | ¥ puwey)

I g3 € euuey) mﬂmu 9L ¢ puaey) ura h'S 1 Iouuey)

f it L oy @27 &«
wug) —/+ ug'g :payadxy SUIPIM [PuUey)
:SJUBUTIO)
uru/gg 0] WupHGg :pajdadxy wu [~ o] PUweyD i5e7 jo 18uspaep Surpug
ISPUIDUIIO))

wuQ// 03 wugg, ‘pawadxyg WU [ ggq7 | PUTRYD ISIL JO [I3Ud[aABM [PRII]




16-v

Hid 40

-
S

ALEWNG w

o
3

0

3

P35V

AaGT eIy

570:23%

wigt g

WART G-

10
3

5
1

183

R t
a.a ~}
- m o
< [
L7

Wiz 2362

A1y

et 1T

A
<

o
P
g

v
5

200




5.9 TRAILING EDGE FLAP SENSOR DATA SHEET
Performed by:__ B d Kessk~  Date_iz/ic/fez Test Article Serial Number:_oo !
5.9.1 Sensor Insertion Loss Test (4.10.2) _ P Fan[_]
5.9.1.1 Attach the graphs of the sensor and source output power spectrums behind this data sheet.
Insertion Loss = Source Peak Power — Sensor Peak Power.

Reference Peak Power =654 dBm at|__ 777 nm
Source Peak Power at Reference Wavelengthl___~%7.9 dBm
Reference Insertion Loss 1.5 ldB Expected: < TBD dB
Signal Peak Power —6H.S” dBm at 8754 nm
Source Peak Power at Signal Wavelength —472.7 dBm
Signal Insertion Loss /6.8 dB Expected: <20dB
Comments:
5.9.2 Dynamic Range Test (4.10.3) pass ] Fanl]
5.9.2.1 Attach the graphs of the output power spectrums with the maximum and minimurm sensor signals
behind this data sheet.
’ ak 5758
Minimum Sensor Signal| =~ .95 dBm
‘ at+ 175.7
Reference Power at Minimum Sensor Signal -t dBm
Maximum Sensor Signal -6d.5 ldBm
Reference Power at Maximum Sensor Signall___ =65 dBm

Dynamic Range = (Max. Sensor Signal ~ Reference Power at max. sensor signal) -
(Min. Sensor Signal — Reference Power at min. sensor signal)

Dynamic Range| 675 IdB Expected: Min. 15dB
Max. TBD

Comments: Th mivimun Sigral and referenc poster valwes were duban et 44 cdse L 4h cole plate
mevironed M o, 5.9.3 ommerds bt ab a porat where vle raferema srsml Saemed shable «s +4
Shabi Las furned foward Ho mLle oF He ode plate.

A-92



L

5.9.3 Reference Integrity Test (4.10.4) ” o S pasd ] ran[A
o

E od ": ?'NL;')

Reference Power at Min. Sensor Signal ~bb. | dBm => 24547 x/oq }Q(W

-1
Reference Power at Max. Sensor Signal{ ___~©5:4 JdBm =>__2.9%4 xo W

Reference Variation (mW) =
Reference Power at Max. Sensor Signal(mW) — Reference Power at Min. Sensor Signal(mW)

Reference Variation 4.2932 xo® W =>| =737 dB
Reference Integrity (dB) = Reference Variation(dB) — Reference Power at Min. Sensor Signal(dB)

Reference Integrity -1b ldB Expected: <-26dB

Comments: Near +. al)a_ .(- He ol fch-c. (b.m.j wo He acverr o) 3. besh mavk on 4L sensor and
shab+ r\csec.ci'rvc_\y) +'£L "&((.N.y.g& ben) GLAA-;LS Amha“"d—a‘l) toward lower power “n_‘_\.’\ Yo b
readable due +o "o, Tt._ sran‘l bernd MW +£;e, arma 75 SHL r“.\au,_’ Lo,,.,_m_

5.9.4 Channel Characteristics Test (4.10.5) pasd Fanl]
5.9.4.1 Attach the graph of the typical sensor value behind this data sheet.

Number of Discrete Channels |_£ Expected: 2

Comments:

Center Wavelength of High Frequency Signal | 77%°_jnm Expected: 787nm

Comments: p_{,. ... Chomn/

Center Wavelength of Low Frequency Signal | £75: _{nm Expected: 863nm

Comments: Siynel Channel

Channel Widths Expected: < 75nm

105 o §0.bim, F55.2 +o FoO.C npn
High Frequency Width | 50:6 _ |nm Low Frequency Width {_49. _Jnm
Comments:

A-93
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2.9 TRAILING EDGE FLAP SENSOR DATA SHEET

Performed by:__B., ssle Date:_12/,7/9z  Test Article Serial Number:_oo2

5.9.1 Sensor Insertion Loss Test (4.10.2) _ pasd A Fan ]
5.9.1.1 Attach the graphs of the sensor and source output power spectrums behind this data sheet.
Insertion Loss = Source Peak Power — Sensor Peak Power.

Reference Peak Power -b2.2 IdBm atl___7716.2 nm

Source Peak Power at Reference Wavelength —50. 65 dBm

Reference Insertion Loss b ’dB Expected: < TBD dB
Signal Peak Power —bl.5 JdBm at 87154 nm

Source Peak Power at Signal Wavelength —So.4 dBm

Signal Insertion Loss|. 1.1 dB Expected: < 20dB
Comments:

5.9.2 Dynamic Range Test (4.10.3) pasd] Fanlsl

5.9.2.1 Attach the graphs of the output power spectrums with the maximum and minimum sensor signals
behind this data sheet.

Minimum Sensor Signal /A ldBm

&f 176.bnm

Reference Power at Minimum Sensor Signal|__=62.25 dBm

Maximum Sensor Signal -6l.S” dBm

Reference Power at Maximum Sensor Signall__ 2.2 jdBm

Dynamic Range = (Max. Sensor Signal - Reference Power at max. sensor signal) —
(Min. Sensor Signal — Reference Power at min. sensor signal)

Dynamic Range 9.85" dB Expected: Min. 15dB
Max. TBD

Comments: Year +a point on M awde plate whare Ha hask mack on + she§s 4(?;.5 Wit i Grrowon Ha Sensor Case,
%ﬁ,_ n&tnuu.kcml A\y&,p&fws +o Bevo &5 SL&LJ- % Furmed Qwscy ‘ﬁﬁ-n\ e cede p'qk)mov?nj o“:( -H'_{-hg_k; on fl._ coda
Plode. . See 4k priwk ot Libeled T T Lea ?l“"'(' e reducid velerence powen  The nucsurenents for 4oc 4esrs
were fabim ab 3£, mininam SenSor ‘75"“) whare 4 relovence channel renmained Constant oven "(‘—""‘.)""“7"; o cole

Pb‘h’—- Tf.':s d—\:m;'«ﬁ'k-\ kLahoMc’ouS ares es QACaL fldk.
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5.9.3 Reference Integrity Test (4.10.4) pasqd_] FAILE/'_(

Reference Power at Min. Sensor Signal|__ —©2-25 dBm => 5957 %077 }\{W

Reference Power at Max. Sensor Signal] __—¢%-2 dBm =>| __6-026 %0 MW

Reference Variation (mW) =
Reference Power at Max. Sensor Signal(mW) — Reference Power at Min. Sensor Signal(mW)

Reference Variation 6.897 xi0”" }a\{w = —8l.6] dB
Reference Integrity (dB) = Reference Variation(dB) — Reference Power at Min. Sensor Signal(dB)
Reference Integrity —19.4 dB Expected: <-26dB
Comments:
5.9.4 Channel Characteristics Test (4.10.5) PAss{Z/FAILE]
5.9.4.1 Attach the graph of the typical sensor value behind this data sheet.
Number of Discrete Channels | _Z Expected: 2
Comments:
Center Wavelength of High Frequency Signal L 77b:2 inm Expected: 787nm
Comments:
Center Wavelength of Low Frequency Signal |_#754 |nm Expected: 863nm
Comments:
Channel Widths Expected: < 75nm

7500 to 8GO nm 8510 to 900.0nm
High Frequency Width | $/7.©_|nm Low Frequency Width |_4%9.0__Inm
Comments:
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J0LEA TA ET
Performed by:_Bred Kosslar Date:__s2 Z’ZZZZ Test Article Serial Number:__ 43

5.10.1 Sensor Insertion Loss Test (411.2) - pasd T rand”
5.10.1.1 Attach the graphs of the sensor and source output power spectrums behind this data sheet.
Insertion Loss (IL) = Source Power at Sensor Peak — Sensor Power at Sensor Peak.

Insertion Losses at each Peak in the Sensor Output Power Spectrum (may not fill all boxes)

Peak 1287 _Inm Signal Powerl - 2765 |dB Source Powerl=48.2 |dB IL| 245 |dB
Peak2| 792 |nm Signal Powerl - 78.05 |dB Source Powerl—48.eS |dB IL| 3>°_|dB
Peak 3__#c |nm Signal Power|-77.25 |dB Source Powerl=¥7.9 |dB IL{ 2935 |dB
Peak4l_8<7 |Inm Signal Power| =7¢#5 |dB Source Power| —=%. |dB IL| 2475 dB
Peak 5%/ _ |nm Signal Powerl ~77* |dB Source Powerl -5 |dB ILL 2%:7 |dB
Peak 6__%25 |nm Signal Power| =27.65 |dB Source Power( /83 __ |dB IL| 283 |dB
Peak 7L 832 |nm Signal Powerl ~7%7 |dB Source Powerl -45.95 |dB IL| 2945 dB
| Peak 8|_J9c_ |nm Signal Powerl_ ~7:2_|dB Source Power{-+%.2 [dB IL| 2%7 |dB
| Peak9l #17_Inm Signal Power| =7%3__|dB Source Power{-=‘?¥_ _|dB IL| 297 |dB
Peak IOE nm Signal Power| ~7%.2% |dB Source Powerl —¥%./5 |dB IL__ 22! |dB
Peak 11|_8%Y _|nm Signal Power| =78.55 |dB Source Powerl-985° |dB ILL_3°-° jdB
Peak 12|_37% |nm Signal Power| =77.¢ |dB Source Powerl -¥%1 |dB IL| _2%.% |dB
Peak 1313832 Inm Signal Powerl =<7%.2 |dB Source Powerl—¥¢:5_|dB ILL 3° |dB
Overall Sensor Insertion Loss = Average of Individual Peak Insertion Losses.
Sensor Insertion Loss 29.4 dB Expected: 28dB with 6.0dB
Contrast Ratio
or < 27dB with 5.0dB
Contrast Ratio

Comments:

A-98




5.10.2 Contrast Ratio Test (4.11.3) pase ] ran[A
5.10.2.1 Attach the graphs of the sensor opposite bit pattern behind this data sheet.

Subchannel Amplitudes (Maximum / Minimum)

Channel 1 '77-7/‘35-' dBm Channel 2[-7.! /*39-3 dBm Channel 3 ‘77'3/[8""/ dBm

Channel 4 ‘79'9/“70.0 dBm Channel 5 _77,2/_3‘,_0 4Bm CI el6 —‘7‘7.7/—25',7 1Bm

Channel 7‘dBm Channel 8 ‘73'L/ ~§7.1 JdBm Channel 9{~7%-2 / -35:6 |dBm

Channel 10{-7%-3 /*S‘o-s' dBm Channel 11 ’78"‘-/—83'5 dBm Channel 12 ‘7"-5/-33-3 dBm

Channel 13 7"-2/‘88'*’ dBm

Contrast Ratio = Maximum Channel Power - Minimum Channel Power.

Channel Contrast Ratios

Channel1l_54_|dB Channel2|_¥%2__]dB Channel3| 7.1 _|dB

Channel 41 _!3-'__ |dB Channel 5| 6.3 |dB Channel 6|{__8-©_|dB

Channel7{ Y |dB  Channel8| 89 |dB  Chammel9ol_©® {4B

Channel 10l %% |dB  Chanmnel11_?? |dB  Channel12| 57 |dB

Channel 13{_%2__{dB

Minimum Contrast Ratio 54 dB Expected: 6.0dB with 28dB
Insertion Loss

or 5.0dB with < 27dB
Insertion Loss

Comments:  Naise ~yy be afr-(;;d‘ma Ho cordrask ratio vesulis.
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LEAD

. ED
Performed by:_Brd Kessle Date:__j2/py Zzz

5.10.1 Sensor Insertion Loss Test (4.11.2)

R

T,
Test Article Serial Number: %S~

pasd™ ran[]

5.10.1.1 Attach the graphs of the sensor and source output power spectrums behind this data sheet.

Insertion Loss (IL) = Source Power at Sensor Peak — Sensor Power at Sensor Peak.

Insertion Losses at each Peak in the Sensor Output Power Spectrum (may not fill all boxes)

Peak 1L_78%2 |nm

Peak 2t 29/ Inm

Peak 3_77¢ |nm

Peak 42! __ {nm

- Peak 5L_%7 _|nm
| @“s,’:{\;": >—+Peak 6522 |nm
. Peak 7L_3%% |nm
Peak 8! *Y2 |nm

Peak 9E nm

Peak IOE nm
Peak 1137 _|{nm
Peak 12|27 |nm
Peak 13L_**3  |nm

Signal Power{ = 7(.75 jdB
Signal Powerl—_7:t§ |dB
Signal Powerl —~7°1 |dB
Signal Powerl—_7°:¢ |dB
'Signal Powerl =77 |dB
Signal Power|{ ~7c5_ {dB
Signal Power| — 70?5 {dB
Signal Powerl -7.o5"_|dB
Signal Power{ - 7> _|dB
Signal Power - 7>** {dB
Signal Power = 7> |dB
Signal Power|_~5%% |dB
Signal Powerl =7°-%" |dB

Source Power| -47.8 |dB IL{ 2395 |4B
Source Power[ ~#7.65_|dB ILL_2Y°_ |dB
Source Powerl- 47.% _|dB IL|_23>2 _{dB
Source Power{ - 47-35 |dB IL{_2275 |dB
Source Powerl~— #%:2__|{dB IL| 22.5% |dB
Source Power{=%7__{dB IL[_2'“* |dB
Source Power{ —1§:55 |dB IL| 22.3 {dB
Source Power| -=%7.©_|dB IL{ 22.°5 |dB
Source Power| ~ 4895 |dB IL{ 225 |dB
Source Powerl” #8:5% |dB IL|_22>_|dB
Source PowerlZ¥795 |dB IL|_22.25 |dB
Source Power{Z¥7-5% |dB IL|_22-2 |dB
Source Powerl= “%°_|dB IL{ 22:%5 |4B

Overall Sensor Insertion Loss = Average of Individual Peak Insertion Losses.

Sensor Insertion Loss

Comments:

22.6

dB

A-102

Expected: 28dB with 6.0dB
Contrast Ratio

or <27dB with 5.0dB
Contrast Ratio




5.10.2 Contrast Ratio Test (4.11.3) pase] ran(A”
5.10.2.1 Attach the graphs of the sensor opposite bit pattern behind this data sheet.

Subchannel Amplitudes (Maximum / Minimum)

Channel 1 =73/ -77.5 |JdBm Channel 2{-7.7 / -75.2 |dBm Channel 3 "’°-7/ ~75.2{dBm

Channel 4 ‘7°"°/‘3i-" dBm Channel 5 "’°'3[74'Z dBm Channel 6|7 /‘7‘/7’ dBm

Channel 7 —71.0/-74.3 dBm Channel 8 [-7!.( /—W-b dBm Channel 9{Z7.2 /—'74.3 dBm

Channel 10 ""°-‘°/ -*.2 {dBm Channel 11 "70'1/ -73.5 JdBm Channel 12[-¢99 /-73.3 |dBm

Channel 13{-7to /—72-9 dBm

Contrast Ratio = Maximum Channel Power — Minimum Channel Power.

Channel Contrast Ratios

Channel1_5-7__|dB Channel2{_3% _]dB Channel3{_4.3 |dB

Channel 4{__/0-3_{dB Channel 5 __3Y_{dB Channel 6|_4.2__|dB

Channel7{__32_|dB Channel 8 _3-3__|dB Channel9|_33__ |dB

Channel10|_3-®* _|dB  Channel11]_3:3 __|dB  Chamnel12{ 39 {dB

Channel 13{__%b dB

Minimum Contrast Ratio 4 dB Expected: 6.0dB with 28dB
Insertion Loss
or 5.0dB with < 27dB
Insertion Loss
Comments:

A-103



5.10.3 Channel Characteristics Test (4.11.4) Pasq | FAILIZI/

5.10.3.1 Attach the graph of the typical sensor value behind this data sheet. (e chomnel L)
Number 6f Discrete Channels {13 Ekpected: 13

Comments:

Spectral Width:

The spectral width range is 110nm minimum to 115nm maximum even though each channel
may vary by +/-0.9nm; the channel errors cannot combine to exceed spectral width range.

Initial Wavelength of First Channel {7378 |nm Expected: 750nm to 785nm
Comments:

Ending Wavelength of Last Channel g88.b |nm Expected: 860nm to 900nm
Comments: I

SP.LC-‘I"’&I («J\M = _—_1_1‘1_5;___

Channel Widths . Expected: 8.5nm +/-0.9nm

@ balew
Channel1{_84 _jnm Channel2 _%4___{nm Channel3}_%6 |nm
—- 52 ©
Channel4]_ /0.3 |nm®"* Channel 5{_38¥ nm Channel 6 {__8©__inm
Channel 7 go_ inm Channel 8| _§© nm Channel9{ 7.6 nm
Channel10}_%4 |nm Channel11{_%° jnm Channel12] %= nm
Channel 13_9Z _Inm
Comments: Markee Aom) V4 Ttlmsm.h above tare debin M e miL LY L valleys bahicesn
:1’191 FA B a \‘f""“* W chanmels.
4.6 1LuR
:Ib:_":' % TL. U:c“{ .L CL\"\M' 3 cou 1} ba- "'ga‘/uu\’ dnl “)A N\IH{ o‘l chh»,
;;’;:,,: 4 conld ba ~ 3.onm, Lau....zm, 4’[:5 woull lave a ~4o,. 990
$39.9 betueen chamnels 3 and 4.
Pl Chomnel 3 (3014 5 Fotom
263.4 P Som0 \Onm
£7 14 Chanesl § C 516 7™ %0mm
g9y «
888.6
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DATA ET

Performed by: Beol Keoslio Date:__é/z Test Article Serial Number:_o 0/
5.11.1 Sensor Insertion Loss Test (5.12.2) pasd A Fart[]

5.12.1 Attach the graphs of the sensor and source output power spectrums behind this data sheet.
Insertion Loss (IL) = Source Power at Sensor Peak - Sensor Power at Sensor Peak.

Insertion Losses at each Peak in the Sensor Output Power Spectrum (may not fill all boxes)

Peak 1L 7370 |nm Signal Powerl %75 |dB Source Powerl ~%¢.5 |dB IL| 23.25 |4B
Peak 2l 7654 |nm Signal Power| ~69.2" |dB Source Power|=4t.s” 4B ILL23.2_ |dB
Peak 3L 17 |nm Signal Power 3¢5 |dB Source Power| ~¢5375 {dB IL| 22.9 |dB
Peak 4 2% Inm Signal Powerl 3% |dB Source Power|"4s:25” |dB IL| 22.b_|dB
Peak 5L_17% __Jnm Signal Powerl ©%¢ _|dB Source Power| ~%% |dB IL[ 22.85 |dB
Peak 6L 1920 |nm Signal Power{"6%55__|dB Source Power| ~#5.35 |dB IL| 22.% |dB
Peak 7|_807:0_|nm Signal Power| “68.55 |dB Source Power| “¥%7__|dB IL| 22.c5 |dB
Peak 88 Inm Signal Powerl 687 |dB Source Powerl “4e45 |dB IL| 22.- |dB
Peak 9 _82%Y |nm Signal Power| ~¢%3 |dB Source Power| ~%¢:35 |dB IL| 2195 |d4B
Peak wEnm Signal Power| “©3.% |dB Source Powerl ~%¢.¥ |dB IL{ 22.3° |dB
Peak 11L_%722 |nm Signal Powerl “%%%_ |dB Source Powerl ~4t:#5” {dB ILL22.35 |4B
Peak 12|_%f%8 |nm Signal Power] “€87 |dB Source Power| “¥e.t |dB IL| 22.3 |dB
Peak 13L_¥% |nm Signal Powerl =656 |dB Source Powerl =445 |dB IL| 225 |4B
Peak 14L_%°%8 _|nm Signal Powerl "¢%** |dB Source Powerl=453 _{dB IL| 2!-35 |48
Peak 15L_F13Y |nm Signal Powerl “67:2_|dB Source Power| ~45:35" |dB IL| 2155 |d4B
Overall Sensor Insertion Loss = Average of Individual Peak Insertion Losses.

Sensor Insertion Loss 22.51 dB Expected: <24dB

Comments:

A-106




5.12.2 Contrast Ratio Test (5.12.3)

5.12.3 Attach the graphs of the sensor opposite bit pattern behind this data sheet.
Subchannel Amplitudes (Maximum / Minimum)

pasd_] Fan[l”

Channel 11”8 /-764 |dBm Channel 2 dBm Channel 3" &7 /-73.5 |[dBm
Channel 4{ &7 / ~HM.o JdBm Channel5‘dBm Channel 6{_¢6 /-74.7 {dBm
Channel 7[_€8% Z-‘ls‘-o dBm Channel 8 dBm Channel 9 '“3/-77,9 dBm
Channel lO‘dBm Channel 11 “v”/ -75} |dBm Channel 12 ‘“-9/-743 dBm
Channel 13{_¢%¢ / -74.8 JdBm Channel 14{ %73 /-73,4, dBm Channel 15 '67'2/—75'-9 dBm
Contrast Ratio = Maximum Channel Power - Minimum Channel Power.

Channel Contrast Ratios

Channel1{_©* |dB  Channel2|{ %2 |dB  Channel3| 4% |dB

Channel4| 5t |dB  Chamnel5| 60 |dB  Channel6| 6.l |dB

Channel7|_ & |dB  Channel8{ é3 |dB  Channelo| %t |aB
Channel10|_%* |dB  Channel11]l 63 _|dB  Channel12| 6.0 |dB

Channel 13162 |dB  Charmel14|_58 |dB  Channel15|_ %6 ]dB

Minimum Contrast Ratio 98 dB Expected: 6.0dB
Comments:

5.12.4 Channel Characteristics Test (5.12.4) PASS_] FAILET/
5.12.4.1 Attach the graph of the typical sensor value behind this data sheet. See chomedbitls
Number of Discrete Channels |_/5~ Expected: 15

Comments:

A-107



Initial Wavelength of First Channel |_753.0{nm Expected: 750nm to 765nm

Comments:

Ending Wavelength of Last Channel L2377/ |nm Expected: 870nm to 900nm
Comments:

Channel Widths Expected: 8.5nm +/~0.5nm
Channel1{_32__ |nm Channel2{ 9.2 |mm Channel 3L %4 _ Inm
Channel4l_30 Inm  Channel5{_ 82 inm  Channel6{_ %Y _inm
Channel 7384 _|nm Channel 81 %Y Inm Channel9 %8 |nm
Channel10L_9%2__ |nm Chamnel11{_%4 _inm Chamnel12l_72__Jnm
Channel 13 |_%84 nm Channel14] %2 |nm  Channel 15| &0 nm

Comments:
\

dumml V\Ms are measuvel Crom _‘L . . | T“k . X
Vﬁ“&.y a.(j« _’A ?CG\L. ) ‘;( AAO( ‘)4' v L’ L‘L)"‘ "l" M‘b *‘L— hléfo\h& e-{—J-A

Tt.. equipment cursor msvlh-l't'o“ s OMnm .

Guardband Widths Expected: 2.5nm
Band 1/2__24__ inm Band2/3 2% _Inm Band3/41_2¢ _{nm
Band 4/50_24 ___inm Band 5/6 L_24 nm Band 6/7_24__ |nm
Band7/8_29_ _inm  Band8/90.2Y jnm  Band9/10L 2% |nm
Band10/11L 2° |nm Band11/120_2° |nm Band12/13L 27 Jnm
Band 13/14{_%°__{nm Band14/15L_ 22 {nm
Comments:
_G_‘ﬂ'y:ﬁ- D Guodbed X b X Tlﬁs..wlb...ls are wussured Batvcen the viges
! 13 Tetz 89 270 §zig Sov +he pecks. The guarbbend wilids were deken
z e _’1;’:2 te 2;’_: ;f’;:"‘o o b sl bl e velloy Laduen pecks. The
3 —7';;; 73‘1'9 "z §522 w9 widds are w‘:nhﬁr/. The wl-\[.s Qre Acclv\al So
5 7438 Moz 3 foob b ek nok mech £ shs vise Cor 4 parkis
o g02.2 P " 2.2 9.2 induded i &jWM Wi,
T $i0,2 L4
g 8. Flo
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11 LEVER L R DATA SHEET
Performed by:_ B Kesslee  Date: /21 /93 Test Article Serial Number:__ 002

5.11.1 Sensor Insertion Loss Test (5.12.2 pasd A Fan[ ]
5.12.1 Attach the graphs of the sensor and source output power spectrums behind this data sheet.

Insertion Loss (IL) = Source Power at Sensor Peak — Sensor Power at Sensor Peak.
Insertion Losses at each Peak in the Sensor Output Power Spectrum (may not fill all boxes)

Peak 1|_763.8 Inm Signal Powerl ~4%-55_|dB Source Power| ~47.25 |dB IL| /7.t _idB
Peak2| 1726 Inm Signal Power| =6%%5 |dB Source Power 4¢3 | Il /7.9 |dB-
Peak 3| 782.6_Inm Signal Power| =¢4.9 1dB Source Powerl =%¢.t__|dB IL{ /9.2 |dB
Peak 4_791.0 jnm Signal Powerl ~65:3 |dB Source Power| ~¥e.4s |dB IL| (8.3S |dB
Peak 5. 792.8 Inm Signal Powerl-¢%7 __{dB Source Power| ~%e# |dB ILL (8.3 |dB
Peak 6{_%08.6 |nm Signal Power] ~¢5-/S” {dB Source Power{_—¥e-b |dB IL{ [8.55 |dB
Peak 7| %lbib_|nm Signal Power| ~¢5:5__|dB Source Power| ~#&.75~ jdB IL[ [8.75 |dB
Peak 8| 225.0 |nm Signal Powerl =¢5:7_|dB Source Power| =%.7s |dB IL{ /8.95 |dB
Peak 9@ nm Signal Powerl ~65:75"|dB Source Power| —¥e«s” {dB IL| 193 |dB
Peak 10_%%(.4 Jnm Signal Power|=t5:¥ |dB Source Power| =4eJs” |dB IL| [3.25 |dB
Peak 11|_#19.0 inm Signal Powerl -¢£:5"_|dB Source Powerl ~¥5.9s laB IL| (%55 [4B
Peak 12|_%57° |nm Signal Powerl ~¢5:3 {dB Source Powerl =¥Sie |dB ILL_[97 |dB
Peak 139652 |nm Signal Power| =¢5:! _|dB Source Powerl ~vsus {dB ILL [9.95 |dB
Peak 14 8730 |nm Signal Power| ~¢%.e_|dB Source Powerl =¢4.35 |dB IL| 2925 |dB
Peak 15| $3%:6 _|nm Signal Power| ~¢%.2_|dB Source Powerl ~¢2$ |dB IL| 20/ |dB
Overall Sensor Insertion Loss = Average of Individual Peak Insertion Losses.

Sensor Insertion Loss 1 9.04 dB Expected: <24dB

Comments:

A-110




5.12.2 Contrast Ratio Test (5.12.3) pasd | ran[4”
5.12.3 Attach the graphs of the sensor opposite bit pattern behind this data sheet.
Subchannel Amplitudes (Maximum / Minimum)

Channell‘EdBm Channel 2{ ~#2/=74.5 {dBm Channel 3 “"/'7/ =73 {dBm

Channel4.dBm Channel 5]-&¢.7 /-7'(.8 dBm Channel 6{-tS:2 /-7‘/.2 dBm

Channel 7 ""55/ ~4.7 JdBm Channel 8{-%-7 /=74.8 {dBm Channel 9]/-:58 / ~74.2 |dBm
Channel 10{=%5¥ /~74.5 |dBm Channel Il,dBm Channel 1226573 /‘7?»‘/ dBm

Channel 13,dBm Channel 14[=¢*% /=729 [dBm Channel 15{~*2 /‘723 dBm

Contrast Ratio = Maximum Channel Power — Minimum Channel Power.
Channel Contrast Ratios

Channel1{_70.0 _|dB Channel2{__ 95 |dB Channel3{__6.9_ |dB

Channel4{ 59 __|dB Channel 5|_/0.{_{dB Channel6|_9.0__|dB

Channel7|__92 {48 Channel 8 |__9.! dB Channel 9 8.5 |dB

Channel10l_9{_ |dB  Channel11]_8% |dB  Channei12| 8/ |4B

Channel 131_2%:! |dB  Channel14{_3%3 _{dB  Channel15] %+ 4B

Minimum Contrast Ratio 5.9 IdB Expected: 6.0dB

C ts:
ommen Tl\e actugl contrast ratio c(- g£q is C\as-l. e.hauj\- {o J-A exF&ckA. va\u.k oi’ L..D.
The oA shaul) be able 4o work WYL His 0.138 ouk

°g' +o ‘&ﬁnu’..

5.12.4 Channel Characteristics Test (5.12.4) pasq_] Fan[A

chonnelwidth
5.12.4.1 Attach the graph of the typical sensor value behind this data sheet. See Shamneluidils

Number of Discrete Channels | /5~ Expected: 15

Comments:

A-111
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. RD HEET
Performed by:_Bred Kesslo Date:__i12/,7/2z  Test Article Serial Number:_o=(
5.13.1 Sensor Insertion Loss Test (4.13.2) _ pasqdA Fan[ ]

5.13.1.1 Attach the graphs of the sensor and source output power spectrums behind this data sheet.
Insertion Loss = Source Peak Power — Sensor Peak Power.

Reference Peak Power{ __~ 631 dBm at{ 127 nm
Source Peak Power at Reference Wavelength -5 LY dBm
Reference Insertion Loss 2.5 dB Expected: < TBD dB
Signal Peak Power —69. 65~ dBm at 8754 nm
Source Peak Power at Signal Wavelengthl_—S%oS5 dBm
Signal Insertion Loss (3.5 dB Expected: < 20dB
Comments:
5.13.2 Dynamic Range Test (4.13.3) PASSIZI/ FAIL[ ]
5.13.2.1 Attach the graphs of the output power spectrums with the maximum and minimum sensor
signals behind this data sheet.
> S © bedew
Minimum Sensor Signal|{_ % - §%.0 dBm
Reference Power at Minimum Sensor Signal|___=63.75 dBm
Maximum Sensor Signal ZeH.LS dBm
Reference Power at Maximum Sensor Signall__-©2.9 dBm

Dynamic Range = (Max. Sensor Signal - Reference Power at max. sensor signal) -
(Min. Sensor Signal — Reference Power at min. sensor signal)

Dynamic Range 19.5 'dB Expected: Min. 15dB
Max. TBD

Commentsz At Ha enlds '(. '\—L eade Pl«*‘l 1’}\; fb(wu banl A"(’S og'i 4o Fero, TL.;L P aSwremants tre
+R\‘&v\ at ‘l’éa. Pl(l\l+ NL“ 4‘; "’—SQ‘M C—Lv-n—\(_l L‘H.LL; .H and gt ) Dnstuet ‘; _‘L et \¥ 1 “’L
Coda ?\cﬁ-q_, v *jority o

@ Smean {LSII\\Of s?anc.l Anrb to viv huall

Tero ' T : - N
Vaboe o ;Am;h;'“u“. y 5 Neisa covers v s 3nq,. ‘Tt,‘,s' +. Maé-\j is an 4{(T°‘NMk
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5.13.3 Referen ity T 134

Reference Power at Max. Sensor Signal|__~6>.9 ]dBm =>_ o738 xo

Reference Variation (mW) =
Reference Power at Max. Sensor Signal(mW) - Reference Power at Min. Sensor Signal(mW)

Absoluse Valve

pasd_] A

i

Reference Power at Min. Sensor Signal|___~©375 dBm =>| _4.2170 x/o

kﬁW

Reference Variation

Reference Integrity (dB) = Reference Variation(dB) — Reference Power a@hﬁ

= 1436 %x00° }}(\W =>| —T844 dB

Reference Integrity

max.

Sensor Signal(dB)

=/4.5 ]dB Expected: <-26dB

Comments: <, 4 (

+£.. PMiRirMUN Sertor "‘.ﬁ“ l/

o smoller powes Gl ML (o

power at 4L har; pana  Sendor S?jmt s L&s ‘ém. +. f!;((rt.nu.PeW at ,.

Sebracha +H Smolles refeen e powrte $rem +e yariabion,

5.13.4 Channel Characteristics Test (4.13.5)

5.13.4.1 Attach the graph of the typical sensor value behind this data sheet.

Number of Discrete Channels

Comments:

Center Wavelength of High Frequency Signal L 772:_{nm Expected: 787nm

Comments:

Center Wavelength of Low Frequency Signal |_§75.4 |nm Expected: 863nm

Comments:

Channel Widths Expected: <75nm
TS0w 4o P70, Znpm '

High Frequency Width |_50.2 |nm Low Frequency Width {_49.8

Comments:

Zz Expected: 2
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1 E TE TA SHEET
Performed by: _Bvad Kesslo, Date:_jz)iz/92.  Test Article Serial Number: oo 2

5.13.1 Sensor Insertion Loss Test (4.13.2) _ pasd] Fan[]

5.13.1.1 Attach the graphs of the sensor and source output power spectrums behind this data sheet.
Insertion Loss = Source Peak Power - Sensor Peak Power.

Reference Peak Powerl ___~71.| dBm at{_ 7750 nm

Source Peak Power at Reference Wavelength -So.75 dBm

Reference Insertion Loss 204 ldB Expected: < TBD dB
Signal Peak Power A dBm at|__£75.€ nm

Source Peak Power at Signal Wavelength|____=5©.5 ]dBm

Signal Insertion Loss 19.1 ]dB Expected: <20dB
Comments:

5.13.2 Dynamic Range Test (4.13.3) pasd ] Fan[”

5.13.2.1 Attach the graphs of the output power spectrums with the maximum and minimum sensor
signals behind this data sheet.

s Ses belows
Minimum Sensor Signal| £_~ 2.5 ldBm

Reference Power at Minimum Sensor Signal|___~73:4 dBm
Maximum Sensor Signal —6.L dBm
Reference Power at Maximum Sensor Signall__ ~7!. dBm

Dynamic Range = (Max. Sensor Signal - Reference Power at max. sensor signal) —
(Min. Sensor Signal — Reference Power at min. sensor signal)

Dynamic Range /0. b dB Expected: Min. 15dB
Max. TBD

Comments: <%, ...
o Al ~ = -
WU Seantov So?htl is oLSCurtL Ly noiSe. Se "‘A:s s :\u\‘k‘ <n “FP"’K:M‘I'HQ.-\,
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pasd_] Fan[A’

dBm =>| 4.5709x0 "

mW

dBm =>|  1.362Sxi0 }k{w

5.13.3 Reference Infegrity Test (4.13.4)

- Reference Power at Min. Sensor Signall__—73:4
Reference Power at Max. Sensor Signal -7t
Reference Variation (mW) =

Reference Power at Max. Sensor Signal(mW) — Reference Power at Min. Sensor Signal(mW)

“ 4 -%
Reference Variation 3 exo mW =>

-74. 96 dB

Reference Integrity (dB) = Reference Variation(dB) — Reference Power at Min. Sensor Signal(dB)

Reference Integrity A dB
Comments:
5.13.4 Ch istics Test (4.13.

Expected: <-26dB

5.13.4.1 Attach the graph of the typical sensor value behind this data sheet.

Number of Discrete Channels | _ 2

Comments:

pasqd ] ran[ |

Expected: 2

Center Wavelength of High Frequency Signal | 772:©_Inm Expected: 787nm

Comments:

Center Wavelength of Low Frequency Signal |_%7°- % {nm Expected: 863nm
Comments:

Channel Widths Expected: <75nm

'l$°~°+07qq,g“,,‘
High Frequency Width | 42:£__jnm

Comments:
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5.14 TOTAL PRESSURE SENSOR DATA SHEET
Performed by:_Bra) Kossle  Date: (oZZZZZB Test Article Serial Number:_4030-32-o!
5.14.1 Sensor Insertion Loss Test (4.14.2) ) PAmID
5.14.1.1 Attach the graphs of the sensor and source output power spectrums behind this data sheet.
Insertion Loss = Source Peak Power ~ Sensor Peak Power.

Actelly bed S9375
Reference Peak Power —59.375_ |dBm atl__ 1%L NN Coor 158 40 7897

Source Peak Power at Reference Wavelengthl __~%3.625 dBm

Reference Insertion Loss [3.75 dB Expected: <18.7dB

Signal Peak Powerl _—€0.375 dBm at g8s.0 nm

Source Peak Power at Signal Wavelength -43.625 dBm

Signal Insertion Loss /675 dB Expected: <17.5dB

Comments:

5.14.2 Dynamic Range Test (4.14.3) pasdT Fan[]

5.14.2.1 Attach the graphs of the output power spectrums with the maximum and minimum sensor
signals behind this data sheet.

Minimum Sensor Signal{___~%©3.25 dBm

Reference Power at Minimum Sensor Signal|__=59.3%5" dBm

Maximum Sensor Signall _~€0.375 dBm

Reference Power at Maximum Sensor Signal -549.375 _ldBm

Dynamic Range = (Max. Sensor Signal — Reference Power at max. sensor signal) —
(Min. Sensor Signal ~ Reference Power at min. sensor signal)

Dynamic Range 2875 dB Expected: Min. 2.7dB
Max. 3.3dB
Comments:
Marimurm Stnsor ;75-«1 swmys a-*lo00 7n.“§ . Thase ace He achus! PresSune nc.):..ﬁ; at Hee Fg
M‘lo\‘\‘"\‘“‘\ ‘wSov g?‘“ pccuvr a%™30.000 in,\‘\s . :\::; r“":u":““:mﬁ an) Aminimarn Sensor Valnes
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5.14.3 Reference Integrity Test (4.14.4) PASdZéAII_D

Reference Power at Min. Sensor Signal —54.315 dBm => X mW
Reference Power at Max. Sensor Signal|___~5%.375 dBm => /X mW

Reference Variation (mW) =
Reference Power at Max. Sensor Signal(mW) — Reference Power at Min. Sensor Signal(mW)

Reference Variation X mW => 0-0 dB

Reference Integrity (dB) = Reference Variation(dB) ~ Reference Power at Min. Sensor Signal(dB)

Reference Integrity| __~59.375 ldB Expected: <-30dB

Comments:

5.14.4 Channel Characteristics Test (4.14.5) PASdZéAl’[D

5.14.4.1 Attach the graph of the typical sensor value behind this data sheet.

Number of Discrete Channels |__2 Expected: 2

Comments:

Center Wavelength of High Frequency Signal |_119 _jnm Expected: 780nm

Comments:
Center Wavelength of Low Frequency Signal |_%%-9 jnm Expected: 870nm
Comments:
Channel Widths Expected: 55nm +0/-5nm
759.° fo B3B8 2399 v %p.om..
High Frequency Width [ 63:3 _ {nm Low Frequency Width | 6.2 __|nm

Comments: Thuse chenmal Sdids ave € 755 ohick 1 2L Ted specili cadion Gor <l 31 ancleg Sensors

exceof e pressure Sendov: T'L_L 55‘...._, 1'0/.- SThan., Wus Sfu.c)-(,‘rJ L, qu’vcka,,) w;lch presiare Sensor
\ . 2
Vemboy, The chavnd widiks puss A Focsi €on Tob for anelag semtons i 950 wnd Gv a widdd,
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5.15 TOTAL TEMPERATURE SENSOR DATA SHEET

Performed by:_ S 1 Ko sslee Date:__w/22/43 Test Article Serial Number:_2

5.15.1 Signal Duration and Excitation to Signal Delay Test (4.15.2) PASQB/FAILD

5.15.1.1 Attach the graphs of the sensor and source rise and decay behind this data sheet.

Sensor Signal Duration 280 ]usec. Expected: 175usec. +/~ 125usec.

Comments: A
foon k-mptm

Excitation to Signal Delay msec. Expected: 0.0usec.

Comments: Not mecsured due lack of Second Photediode detectsr z.\_ur'mﬁ {-v.si»;nj, Ty w5 Lck.‘j used
ial g'a" O\'LLr P‘“(”"x"

5.15.2 Channel Characteristics Test (4.15.3) PASE/ FAILD

5.15.2.1 Attach the graph of the typical sensor value behind this data sheet.

Number of Discrete Channels |/ Expected: 1

Comments: 11, channel comsinds o « pek vebe an) u long #arl wlick 55 at leasr 4B elow
‘\LLL Pe.«\'\ va.‘w.,,

Center Wavelength of Signal _ 73 |nm Expected: 800nm

Comments: TLu.mL,,JJ/ given 5 o peak e sensor ;;j,\a[ and ot Ho conter & L

LJL\:L SM. Sensor STﬁnﬁl, m ?unk VGlU\L o( “_L‘ Sz mdow g"?"“ 1S 4_4‘ aQred ;,L ;nkre){‘
and not *L;. {'ﬂ“l o'l *éL SLnSer S '_j""' {
_ 972 > 7832
Channel Width [_36-©__|nm Expected: Maximum of 200nm
(Probably Will Be Less)

Comments: 77 wrd vk Givem iy 3y b A Ha pek ares o # semson ‘;3'“'( and wob H

P s s ety TS e e

250 N WL AQ
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5.15.3 Power Conversion Efficiency Test (4.15.4) PAS{] FAILB/

5.15.3.1 Attach the graphs of the source power and the sensor value behind this data sheet.

5.15.3.2 After recording the spectrum analyzer power measurement, convert it to milliwatts using the
formula: dBm = 10log(mWatt)

Power Measurements from Optic Spectrum Analyzer => Conversion to mWatts
Source Power at Sensor Input{ ~27.5 dBm => L7718 yio”" }%\W
Sensor Signal Power at Coupler Output| ~6S 25 |dBm => 2738 xo'° y\ﬁW-
Séurce Backreflection PWR at Coupler Output|_/3.75 dB => 23714
Coupler Attenuation|__<.c dB => 2.512

Use the values in mW to calculate the Power Conversion Efficiency.

Power Conversion Efficiency =

(((Sensor Signal Power at Coupler Output X Coupler Attenuation)/Source Backreflection PWR at Coupler
Output)/Source Power at Sensor Input) X 100.

Minimum Power Conversion Efficiency L9.29/¢__§{ % Expected: 0.16%
Which is a sensor output
power that is 28dB below the

source power.

Use the values in dBm to calculate the Conversion Loss.
Conversion Loss = (Sensor Signal Power at Coupler Output — Source Backreflection PWR at
Coupler Output + Coupler Attenuation) — Source Power at Sensor Input.

Conversion Loss CY7.£75 | 4B Expected: > -28dB

Comments:
m ‘C"I“N' ey be due o A Qd’ ra H\..v- praSurtngnts were fokan :(— 4—L:._

v lovel at  certen w:\«.]zhﬂ,{’, (4.{_,_ pesks R St and Cenge s,\j’\‘h) as epposed

to +‘LL %{'a{ Pk .:( 3 Ha Sourt and senser S}?m‘.( over FA;( WL:& ;‘4"“’_* spechruna,
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15 TOTAL TEMPERA E SENSOR DATA SHEET
Performed by:_8.-ad Kecsler Date:_ t/22/41 Test Article Serial Number:__ 3

5.15.1 Signal Duration and Excitation to Signal Delay Test (4.15.2) pasd=Y Fan[ ]

5.15.1.1 Attach the graphs of the sensor and source rise and decay behind this data sheet.

Sensor Signal Duration{ __270 lusec. Expected: 175usec. +/- 125usec.

Comments:

A—\— oo nm Le'w}ﬂdm}'um

Excitation to Signal Delay |~ msec. Expected: 0.0psec.

Comments:
Not prassured  due o leck QS' Seconmd PL,,;,,L“L‘_ éek—e,uw, T 5 L‘vl-‘r\b wsel Com

3 *’L@w Pur()as,cs .

5.15.2 Channel Characteristics Test (4.15.3) PAS FAILD
5.15.2.1 Attach the graph of the typical sensor value behind this data sheet.

Number of Discrete Channels |_1 Expected: 1

Comments: ’

Center Wavelength of Signal [ 753 __|nm Expected: 800nm

ts:
Comments -i—[\g. wﬁvdgnj{r{ fj."""" Y *’L< P‘""k u'(‘ -)'é‘ Sendar S'ijml a~d wit )“{v. Cerber oi’ PZ¢ WL"’L'
Senvor s?‘jn«'. TZ quk welwe b£ f-é._ S?.r)»\al S -\—£._ Greq ,,L interest and nor He w0l A- 4—[._

IenSoe S?(j.-\a! .

L2 4o 832 ame
Channel Width [ 36:¢ _{nm Expected: Maximum of 200nm
(Probably Will Be Less)

Comments: -rtk i;tl(‘& gwven i o wid ag- e P&k arec. o&’ He senge 575.,.\1 G W X 4—é‘. u:&){
°£ \’L V’L’L\ Mnlow >ij\a‘ inc\ué‘»»\j hﬂ -b:-ﬂl. TC -K\\ .,Sr -n/~< G2 S OV s‘.jm:/ Y about 250 nm wide.
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5.15.3 Power Conversion Efficiency Test (4.15.4 rasd_] ran{f”

5.15.3.1 Attach the graphs of the source power and the sensor value behind this data sheet.

5.15.3.2 After recording the spectrum analyzer power measurement, convert it to milliwatts using the
formula: dBm = 10log(mWatt)

Power Measurements from ( Jptic Spectrum Analyzer => Conversion to mWatts

Source Power at Sensor Input| _~27.5 dBm = 1,778 wo~* | hw

Sensor Signal Power at Coupler Output| —65.75" | dBm => 2.bb1 x/57"° %{W

Source Backreflection PWR at Coupler Output {3.75 dB => 23,714

Coupler Attenuation|___4. dB => 2.512

Use the values in mW to calculate the Power Conversion Efficiency.

Power Conversion Efficiency =
(((Sensor Signal Power at Coupler Output X Coupler Attenuation)/Source Backreflection PWR at Coupler

Output)/Source Power at Sensor Input) X 100.

Minimum Power Conversion Efficiency 2-2%6__| % Expected: 0.16%
Which is a sensor output
power that is 28dB below the

source power.

Use the values in dBm to calculate the Conversion Loss.
Conversion Loss = (Sensor Signal Power at Coupler Output ~ Source Backreflection PWR at
Coupler Output + Coupler Attenuation) - Source Power at Sensor Input.

Conversion Loss L=¥8.0 | 4B Expected: > -28dB

Comments: 1. Coilare ey be due &+ g;c.u- ot phase MasSupments woece dake of 4—!,,
?oer \evg'ls at 4'4_ Pﬂik M"'zlb\j}lﬁ ogr Pﬁ( Sowrce a\.l SEnS S;?v\a/ as °§9(/'r$zé ta 4,4

'}”4’5‘ Pcv-l-l c-‘- I'L Source C:».l St S 5‘;5,\4_/ vty 'f‘é,}r ulo& o\,.yrvf SML+qu.
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FOCSI EOA and Sensor Integration Test Plan
Rev. 5/17/93 ‘

6.0 SCOPE

This test plan establishes the documents, equipment, and procedures necessary to verify the
integrated operation of the Electro-Optic Architecture (EOA) and the Fiber Optic Sensors being
developed by McDonnell Douglas Corporation (MDC) under the NASA Fiber Optic Control System
Integration (FOCSI) contract NAS3-25796.

7.0 APPLICABLE DOCUMENTS

The following documents of the issue shown form a part of this test plan to the extent specified.

7.1 McDonnell Douglas Corporation Documents

WS-AD-3239 Electro~optic Architecture Procurement Specification
Rev. A8 Dec 89

WGS-AD-3238 Fiber Optic Sensor Procurement Specification
Rev. A1l Dec 89

PS 74-650056 Procurement Specification for Actuator, Trim — Control System Longitudinal Feel
74]638000 Transducer, Motional Pickup Longitudinal Control Sensor
Stabilizer Sensor Interface Control Document (ICD) (FOCSI Fiber Optic Sensor ICD)
Rudder Sensor ICD (FOCSI Fiber Optic Sensor ICD)
Pitch Stick Sensor ICD (FOCSI Fiber Optic Sensor ICD)
Rudder Pedal Sensor ICD (FOCSI Fiber Optic Sensor ICD)
Trailing Edge Flap Sensor ICD (FOCSI Fiber Optic Sensor ICD)
Leading Edge Flap Sensor ICD (FOCSI Fiber Optic Sensor ICD)
Power Lever Control Angle Sensor ICD (FOCSI Fiber Optic Sensor I[CD)
Nose Wheel Steering Sensor ICD (FOCSI Fiber Optic Sensor ICD)
Total Pressure Sensor ICD (FOCSI Fiber Optic Sensor ICD)
Air Data Temperature Sensor ICD (FOCSI Fiber Optic Sensor ICD)
FOCSI Multiplex Bus ICDRev. B
7.2 General Electric Company Documents
E-75.05—4B Interface Control Sheets ~ Actuator, Stabilizer

E-75.05-9E Interface Control Sheets — Actuator, Rudder
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E-75.05-19A Interface Control Sheets — Actuator, Rudder Pedal Sensor Assembly
E~75.05-5D Interface Control Sheets — Actuator, Trailing Edge Flap
E~75.05-6C Interface Control Sheets — Servovalve Assembly, Hydraulic, Leading Edge Flap
E-75.05-24 Interface Control Sheets — Power Lever Control
E-75.05-10D Interface Control Sheets — Power Unit, Nose Wheel Steering
7.3 Government Documents
MIL-E-5400T Electronic Equipment, Airborne, General Specification for
MIL—STt)—SlOD Environmental Test Methods and Engineering Guidelines

MIL-STD-1553B Aircraft Internal Time Division Command/ Response Multiplex Data Bus
(Notice 2)

8.0 SUMMARY

8.1 Test Plan Objective

The objective of the test is to verify the integrated operation of the EOA and the sensors. This will be
accomplished by comparing the performance of the optic sensor to position, pressure, and
temperature sensors which may be a current aircraft sensors or calibrated laboratory devices. Only
the sensor being tested will be connected with the EOA. The procedures will directly verify the
system output via the MIL-STD~1553 multiplex data bus and will indirectly verify the operation of
the sensors, the EOA’s signal processing, and the optic interface between the EOA and the sensors.

8.2 Location
All tests will be performed at the MDC Avionics Laboratories or Environmental Test Facilities.

8.3 Standard Conditions

All tests shall be performed at prevailing laboratory temperatures, barometric pressures, and
humidities unless otherwise specified.

8.4 Equipment

The test equipment consists of commercially available equipment and MDC designed equipment and
is listed in Table I. The position sensor equipment setup is shown in Figure 1. The Pressure and
Temperature equipment is shown in Figure 2 and Figure 3 respectively.

8.5 Specific Tests
8.5.1 EQOA Tests

8.5.1.1 Power Dissipation Test

Measuring the current and voltage on the first powering up of the complete EOA will determine
the power dissipated by the EOA. Comparing the actual power dissipation to calculated power
dissipation will show if the power portion of the EOA is assembled correctly.
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8.5.1.2 1553 Multiplex Bus Test

Monitoring the 1553 Multiplex Bus while the EOA bus controller and the EOA microprocessor
transmit and receive messages will determine if the 1553 Multiplex Bus is operating correctly.

8.5.1.3 Spectrum Analyzer Mode Test

Placing the EOA in spectrum analyzer mode and viewing the CCD array information gathered
from the optic sensors will determine if the source, sensors, and receiver are operating correctly.

8.5.2 Linear and Rotary Position Sensor Tests

8.5.2.1 Null Offset Test

Examining the variation during a thirty second continuous recording of the EOA output while the
sensor is at null position will determine the null offset of the sensor. The null offset is noise in the
analog sensors and is state changes in the digital sensors. The null offset is controlled by the sensor
ICD.

8.5.2.2 Resolution Test

Continuous recording of the sensor position while moving the sensor very slowly and in very
small increments will determine the sensor resolution. The sensor resolution must be smaller than
the maximum sensor null offset.

8.5.2.3 Range Test

Recording the sensor position at the ends of the sensor movement will determine the range of the
sensor. The sensor must be able to report the full range of the actuator.

8.5.2.4 Linearity Test

Performing a linear regression on equally spaced sensor positions over the full range of the sensor
will determine the nonlinearity of the sensor. The nonlinearity of the sensor is the largest deviation
of the individual data points from the best straight line through those points.

8.5.3 Total Pressure Sensor Tests
8.5.3.1 Leak Test

After establishing a relatively high pressure at the sensor input, the system is isolated from the
pressure controller and the rate of decreasing pressure is measured. This change in pressure is
primarily attributable to leakage within the sensor assembly. The rate of change in pressure is
reported as the sensor’s leak rate.

8.5.3.2 Warm Up Test

Conventional pressure sensors have integrated electronics that typically warm up the entire sensor
assembly after a “cold” power up. This warming can have a significant effect on the sensor
accuracy during the critical time period of aircraft take—off. The warm up test is a standard
procedure for conventional pressure sensor evaluation. However, since this FOCSI sensor is
passive with no active electronics within the sensor assembly, no warm up effects are expected to
be detected.
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8.5.3.3 Room Temperature Conversion Accuracy /Hysteresis Test

Pressure sensor accuracy is measured throughout its operating range in 3.000 in. Hg increments at
room temperature using a calibrated pressure controller. Each test point is reached with increasing
and decreasing pressures to identify any hysteresis. Results of this test will reflect sensor
accuracy/repeatability in converting the optical signal measured by the EOA to a "real” pressure
reading at room temperature.

8.5.3.4 “Cold” and "Hot” Conversion Accuracy/Hysteresis Test

The same test as above only conducted at more extreme temperatures within the sensor’s
operating range. This test will characterize sensor accuracy /repeatability at different ambient
ternperatures.

8.5.3.5 G=Sensitivity Test

At room temperature and constant input pressure, the unit will be positioned along each of its 3
axes, establishing relative 2 G changes. The sensor’s static output will be recorded in 6 different
positions. Significant differences in sensor error, holding all test conditions except for sensor
orientation constant, will be attributable to gravitational sensitivities .

8.5.3.6 “Creep” Test

- Short-term sensor response to a “step” input at room temperature will be measured. The sensor
will be allowed to stabilize with an input of 80.000 in. Hg. The input pressure will then be
decreased to 2.000 in. Hg as quickly as possible without overshoot. Sensor output will be
monitored as a function of time with the constant 2.000 in. Hg input to determine if the sensor
”creeps” to a final value.

8.5.3.7 "Jitter” /Short—Term Stability Test

Determine the “scatter” in pressure readings by taking many samples of the sensor output at
constant pressure. If possible with the test set-up, vary the internal update rate and relate it to the
sensor’s short-term stability.

8.5.3.8 Humidity Sensitivity Test

Establish relatively humid air at the sensor input with input pressure controlled at 30.000 in. Hg.
Identify any sensitivity to the condition.

8.5.4 Total Temperature Probe Tests
8.5.4.1 Plafi Resi T nt Accuracy T

Two temperature calibration test points will be used to verify the accuracy of the probe’s two
platinum resistor elements. An ice bath (32.0 degrees F) and a bath of boiling distilled water (212.0
degrees F) will be used to establish the test points.

8.5.4.2 Initial Room Temperature Check-Out

General operation of the probe integrated with the EOA and Air Data Computer (ADC) will be
verified. Mux bus data transmitted from the EOA and the ADC will be monitored by the PC Based
Data Acquisition System. This test will not focus on evaluating probe accuracy, but rather on
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verifying proper transmission of probe parameters. The ADC Built-In-Test (BIT) words will be
monitored for failures.

8.5.4.3 Deicing Heater Operation Test

The broper operation of the probe heater will be verified by measuring the amount of power
drawn after 5 minutes. The ADC will be monitored for BIT failures.

8.5.4.4 General Thermal Test

An oven will be used to expose the probe to a range of ambient temperatures. The PRT sensor will
be used as a general reference to evaluate the accuracy of the optical TRD element. Both readings
will be taken simultaneously at stable ambient temperature test points. The ADC will be
monitored for BIT fails.

8.6 Failure Handling

Failures during the test procedure will be recorded, analyzed, and corrected. For a failure, the
remaining portion of the current test will be completed provided the unit under test will not be
damaged, a correction will be implemented, and the failed test will be repeated.

9.0 TEST PROCEDURES
9.1 Equipment
Table 1
Integration Test Plan Equipment List
MANUFACTURER
ITEM DESCRIPTION AND MODEL RANGE |ACCURACY
1 Flight Control Computer Bench MDC
FOCSI Test PC -
2 | IBM Clone PC (386) : DTK
1553 Interface Board MDC
3 Hydraulic Bench Engineered Sales,Inc |  3500psi —_—
4 +/-0.001"
Position and Force Sensor (PFS) Test Set MDC +/-3.0" to
+/-0.005"
5 Rotary Sensor Test Set Klinger Scientific 3600 —_—
6 | AirData Computer Bench MDC
2.000 to 0.001 to
7 ADT-222 Pressure Controller Sperry Flight Systems 18_?;00 m. %204 m.
8
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9.2 EOA Functional Operation Test

9.2.1 Power Dissipation Test
9.2.1.1 Procedure

9.2.1.1.1 Before turning on power to the EOA, connect a multimeter configured for measuring current
between the the 28Volt source power and the EOA input power connector. Use another
multimeter to measure the 28Volt source while under load.

9.2.1.1.2 Record the current into the EOA and the source voltage level.
9.2.1.2 Data Evaluation

9.2.1.2.1 Calculate the power dissipation of the EOA which is given by the formula
Power Dissipation = Source Voltage X Input Current

9.2.1.3 Expected Results

9.2.1.3.1 Using the calculated values of power dissipation for the EOA modules and the efficiency of the
power supply, the following values were calculated.

Power Dissipation at: 5V =38.45W, 15V =7.29W, -15V =7.05W.  Total = 52.79W
Power Supply efficiency range = Minimum of 69% with a nominal of 72%.
Power Dissipation at 28V: 52.79W /69% = 76.51W Max., 52.79W/72% = 73.32W Nominal

9.2.2 1553 Multiplex Bus Test

9.2.2.1 Procedure

9.2.2.1.1 Connect together the FOCSI EOA 1553 bus and the FOCSI Test PC 1553 bus.
9.2.2.1.2 Turn on the 1553 Test PC in monitor mode and configure it for recording EOA data.
9.2.2.1.3 Turn on the FOCSI EOA with the b;JS controller in bus controller mode.

9.2.2.1.4 Monitor the EOA bus controller and EOA microprocessor as they transmit and receive messages.

9.2.2.2 Data Evaluation

9.2.2.2.1 Verify that the EOA bus controller sends the proper messages and that the EOA microprocessor
responds with the proper messages.

9.2.2.3 Expected Results

9.2.2.3.1 The EOA bus controller and EOA microprocessor should transmit and receive messages
according to the FOCSI Multiplex Bus ICD.

9.2.3 EOA Spectrum Analyzer Mode Test
9.2.3.1 Procedure

9.2.3.1.1 Turn on the FOCSI EOA with the bus controller in bus controller mode, and the microprocessor
in spectrum analyzer mode.
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9.2.3.1.2 Visually monitor the spectrum analyzer output to verify the system operation.

9.2.3.2 Data Evaluation

9.2.3.2.1 Verify the source is operating and the sensors show the characteristic output. The digital sensors
will show many peaks and valleys which correspond to the digital code plate. The analog
sensors will show two peaks; one peak is the sensor signal and the other is the reference.

9.2.3.3 Expected Results

9.2.3.3.1 The spectrum analyzer mode shows the correct operation of the source, sensor, receiver, and the
Interconnecting fiber because the raw electrical data out of the receiver is displayed.

9.3 Stabilizer Sensor Test Procedure

9.3.1 General Preparation

9.3.1.1 Connect together the FOCSI EOA 1553 bus and the personal computer (PC) 1553 bus.

9.3.1.2 Turn on the PC 1553 bus controller and configure it for recording sensor and EOA data.
9.3.1.3 Turn on the FOCSI EOA with the bus controller in monitor mode.

9.3.1.4 Mount the sensor on the Position and Force Sensor (PFS) Test Set.

9.3.2 Null Offset Test

9.3.2.1 Procedure

9.3.2.1.1 With the sensor at the null position, use the FOCSI Test PC to record the largest sensor position
over thirty seconds. Monitor the PFS Test Set to ensure it is always constant for the test.

9.3.2.2 Data Evaluation

9.3.2.2.1If the PFS Test Set ever varied, repeat this test. The largest sensor value recorded is the sensor
null offset. :

9.3.2.3 Expected Results

9.3.2.3.1 Regardless of the environmental conditions, the sensor null position should be equal to or less
than the value stated in the sensor ICD and repeated in the data sheet.

9.3.3 Resolution Test
9.3.3.1 Procedure

9.3.3.1.1 Record the PFS Test Set position, and with the FOCSI Test PC, record the sensor position. (Any
position is acceptable.)

9.3.3.1.2 Use the PFS Test Set to move the sensor with very small and slow increments of movement until
the sensor position changes.

9.3.3.1.3 Record the PFS Test Set position, and with the FOCSI Test PC, record the sensor position.
9.3.3.2 Data Evaluation

9.3.3.2.1 Determine the smallest sensor resolution by recording the smallest increment of change reported
by the sensor. Compare the smallest sensor position change with the resolution value and the
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maximum null offset to determine if the sensor can report a position as small as the expected
resolution and null offset.

9.3.3.3 Expected Results

9.3.3.3.1 The sensor should be able to report a position equal to the resolution and equal to or smaller than
the maximum null offset values given in the Fiber Optic Sensor Procurement Specification and
repeated in the data sheet. The digital and analog sensors should be able to sense movement
with 210 bits of resolution over the specified range but the analog sensors will probably sense
movement with 2 bits of resolution or even less resolution.

9.3.4 Range Test
9.3.4.1 Procedure

9.3.4.2 Use the PFS Test Set to move the sensor to one full stroke position.
9.3.4.2.1 Record the PFS Test Set position, and with the FOCSI Test Equipment, record the sensor position.
9.3.4.3 Use the PFS Test Set to move the sensor to the opposite full stroke position.
9.3.4.3.1 Record the PFS Test Set position, and with the FOCSI Test Equipment, record the sensor position.
9.3.4.4 Data Evaluation

o ‘ J 9.3.4.4.1 The sensor readings at the full stroke positions define the range of the sensor.

9.3.4.5 Expected Results

9.3.4.5.1 The sensor readings should be greater than or equal to the range specified in the Fiber Optic
Sensor Procurement Specification and repeated in the data sheet.

9.3.5 Linearity Test
9.3.5.1 Procedure

9.3.5.1.1 Use the PFS Test Set to move the sensor to the null position, and record the sensor and PFS Test
Set positions.

9.3.5.1.2 Move the-sensor to five equally spaced points from the null position up to and including a full
stroke position, and record the sensor and PFS Test Set positions at those points.

9.3.5.1.3 Try to move the sensor a little beyond its full stroke position (DO NOT Force the sensor!) and
then back to the full stroke position to approach that position from the opposite side. Record the
sensor and PFS Test Set positions at the same points as in step 9.3.5.1.2 as the sensor is moved
from the full stroke position to the null position. This introduces hysteresis.

9.3.5.1.4 Move the sensor to five equally spaced points from the null position up to and including the
opposite full stroke position, and record the sensor and PFS Test Set positions at those points.

9.3.5.1.5 Try to move the sensor a little beyond the opposite full stroke position (DO NOT Force the
sensor!) and then back to the opposite full stroke position to approach that position from the
opposite side. Record the sensor and PFS Test Set positions at the same points as in step 9.3.5.1.4
as the sensor is moved from the opposite full stroke position to the null position. This introduces
hysteresis.
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9.3.5.2 Data Evaluation
9.3.5.2.1 Place the recorded sensor and PFS Test Set positions in a spreadsheet for linear reduction.

9.3.5.2.2 Use a linear regression (least squares) program to determine the best straight line (PFS Test Set
position versus sensor position) through the 23 total points taken in 9.3.5.1. Also, perform a
standard deviation analysis on the points.

9.3.5.2.3 Record the slope, constant, and the other statistics from the linear regression. Also, record the
standard deviation.

9.3.5.2.4 Use the best straight line and the standard deviation to calculate the linear regressed range of the
null and full stroke values by performing the following:
Plug the x—values of the@posﬁions at null and the full stroke values into the equation of
the best straight line to find the regressed y-values. Then add and subtract the standard
deviation to the resulting y—values to obtain the linear regressed range of the null and full
stroke values.

9.3.5.2.5 Calculate the distance between the individual points and the best straight line. Record the sensor
nonlinearity which is the largest deviation of the individual data points from the best straight
line.

9.3.5.3 Expected Results

9.3.5.3.1 The slope of the best straight line should be one since both the sensor and PFS Test Set should be
at the same positions.

9.3.5.3.2 The actual data points at the null and full stroke positions should fall within the linear regressed
range at the same points.

9.3.5.3.3 The nonlinearity of the sensors should not exceed the nonlinearity stated in the Fiber Optic
Sensor Procurement Specification and repeated in the data sheet.

9.4 Rudder Sensor Test Procedure

9.4.1 Repeat procedure 9.3 for the Rudder sensor.

9.5 Pitch Stick Sensor Procedure

9.5.1 Repeat procedure 9.3 for the Pitch Stick sensor.

9.6 Rudder Pedal Sensor Test Procedure

9.6.1 Repeat procedure 9.3 for the Rudder Pedal Sensor.

9.7 Trailing Edge Flap Sensor Test Procedure
9.7.1 General Preparation

9.7.1.1 Connect together the FOCSI EOA 1553 bus and the FOCSI Test PC 1553 bus.
9.7.1.2 Turn on the PC 1553 bus controller and configure it for recording sensor and EOA data.

9.7.1.3 Turn on the FOCSI EOA with the bus controller in monitor mode.

A-141




9.7.1.4 Mount the FOCSI sensor onto the Rotary Sensor Test Set.

9.7.2 Null Offset Test
9.7.2.1 Procedure

9.7.2.1.1 With the sensor at the null angle, use the FOCSI Test PC to record the largest sensor position over
thirty seconds. Monitor the Rotary Sensor Test Set to ensure it is always constant for the test.

9.7.2.2 Data Evaluation

9.7.2.2.1 If the Rotary Sensor Test Set ever varied, repeat this test. The largest sensor value recorded is the
sensor null offset. :

9.7.2.3 Expected Results

9.7.2.3.1 Regardless of the environmental conditions, the sensor null angle should be equal to or less than
the value stated in the sensor ICD and repeated in the data sheet.

9.7.3 Resolution Test
9.7.3.1 Procedure

9.7.3.1.1 Record the Rotary Sensor Test Set angle, and with the FOCSI Test PC, record the sensor angle.
(Any angle is acceptable.)

9.7.3.1.2 Use the Rotary Sensor Test Set to move the sensor with very small and slow increments of
movement until the sensor angle changes.

9.7.3.1.3 Record the Rotary Sensor Test Set angle, and with the FOCSI Test PC, record the sensor angle.

9.7.3.2 Data Evaluation

9.7.3.2.1 Determine the smallest sensor resolution by recording the smallest increment of change reported
by the sensor. Compare the smallest sensor angle change with the resolution value and the
maximum null offset to determine if the sensor can report an angle as small as the expected
resolution and null offset.

9.7.3.3 Expected Results

9.7.3.3.1 The sensor should be able to report an angle equal to the resolution and equal to or smaller than
the maximum null offset values given in the Fiber Optic Sensor Procurement Specification and
repeated in the data sheet. The digital and analog sensors should be able to sense movement
with 210 bits of resolution over the specified range but the analog sensors will probably sense
movement with 29 bits of resolution or even less resolution.

9.7.4 Range Test
9.7.4.1 Procedure
9.7.4.2 Use the Rotary Sensor Test Set to move the sensor to one full stroke angle.

9.7.4.2.1 Record the Rotary Sensor Test Set angle, and with the FOCSI Test Equipment, record the sensor
angle.
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9.7.4.3 Use the Rotary Sensor Test Set to move the sensor to the opposite full stroke angle.

9.7.4.3.1 Record the Rotary Sensor Test Set angle, and with the FOCSI Test Equipment, record the sensor
angle.

9.7.4.4 Data Evaluation

9.7.4.4.1 The sensor readings at the full stroke angles define the range of the sensor.

9.7.4.5 Expected Results

9.7.4.5.1 The sensor readings should be greater than or equal to the range specified in the Fiber Optic
Sensor Procurement Specification and repeated in the data sheet.

9.7.5 Linearity Test
9.7.5.1 Procedure

9.7.5.1.1 Use the Rotary Sensor Test Set to move the sensor to the null angle, and record the sensor and
Rotary Sensor Test Set angles.

9.7.5.1.2 Move the sensor to five equally spaced points from the null angle up to and including a full
stroke angle, and record the sensor and Rotary Sensor Test Set angles at those points.

9.7.5.1.3 Try to move the sensor a little beyond its full stroke angle (DO NOT Force the sensor!) and then
back to the full stroke angle to approach that angle from the opposite side. Record the sensor
and Rotary Sensor Test Set angles at the same points as in step 9.3.5.1.2 as the sensor is moved
from the full stroke angle to the null angle. This introduces hysteresis.

9.7.5.1.4 Move the sensor to five equally spaced points from the null angle up to and including the
opposite full stroke angle, and record the sensor and Rotary Sensor Test Set angles at those
points. :

9.7.5.1.5 Try to move the sensor a little beyond the opposite full stroke angle (DO NOT Force the sensor!)
and then back to the opposite full stroke angle to approach that angle from the opposite side.
Record the sensor and Rotary Sensor Test Set angles at the same points as in step 9.3.5.1.4 as the
sensor is moved from the opposite full stroke angle to the null angle. This introduces hysteresis.

9.7.5.2 Data Evaluation
9.7.5.2.1 Place the recorded sensor and Rotary Sensor Test Set angles in a spreadsheet for linear reduction.

9.7.5.2.2 Use a linear regression (least squares) program to determine the best straight line (Rotary Sensor
Test Set angle versus sensor angle) through the 23 total points taken in 9.3.5.1. Also, perform a
standard deviation analysis on the points.

9.7.5.2.3 Record the slope, constant, and the other statistics from the linear regression. Also, record the
standard deviation.

9.7.5.2.4 Use the best straight line and the standard deviation to calculate the linear regressed range of the
null and full stroke values by performing the following:
Plug the x—values of thegééﬁfngles at null and the full stroke values into the equation of
the best straight line to find the regressed y~values. Then add and subtract the standard
deviation to the resulting y-values to obtain the linear regressed range of the null and full
stroke values.
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9.7.5.2.5 Calculate the distance between the individual points and the best straight line. Record the sensor
nonlinearity which is the largest deviation of the individual data points from the best straight
line.

9.7.5.3 Expected Result ‘
9.7.5.3.1 The slope of the best straight line should be one since both the sensor and Rotary Sensor Test Set
should be at the same angles.

9.7.5.3.2 The actual data points at the null and full stroke angles should fall within the linear regressed
range at the same points.

9.7.5.3.3 The nonlinearity of the sensors should not exceed the nonlinearity stated in the Fiber Optic
Sensor Procurement Specification and repeated in the data sheet.

9.8 Leading Edge Flap Sensor Test Procedure

9.8.1 Repeat procedure 9.7 for the Leading Edge Flap Sensor.
9.9 Power Lever Control Sensor Test Procedure

9.9.1 Repeat procedure 9.7 for the Power Lever Control Sensor.
9.10 Nose Wheel Steering Sensor Test Procedure

9.10.1 Repeat procedure 9.7 for the Nose Wheel Steering Sensor.

9.11 Total Pressure Sensor Test Procedure

9.11.1 General Preparation

9.11.1.1 Connect the Total Pressure Sensor and the PC-based 1553 Bus Controller to the EOA. Connect the
ADT-222 Pressure Controller/Monitor to the AN-4 pneumnatic interface of the Total Pressure
Sensor using metal tubing. Pneumatic tubing should not exceed 10 in® of volume. See Figure 2.

PC BASED DATA

‘ ACQUISITION
ADT-222 SYSTEM

Total Pressure EOA
Sensor

k . . 1553 Bus
Fiber Optic
Pneumatic Tubing

Total Pressure Sensor Test Set-Up
Figure 2
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9.11.2 Leak Test

9.11.2.1 Procedure

9.11.2.1.1 Power up the unit and allow it to warm up at room temperature for at least 30 minutes. Then
establish a 55.000 in. Hg input to the sensor with the ADT-222. Start recording the sensor
output with the Bus Controller at 5 second intervals. After 30 seconds, put the ADT-222 into its
“Measure” mode. Observe the ADT-222 display and start recording its readings at 5 second
intervals. Continue to record both sensor and ADT-222 data for 2 minutes.

9.11.2.2 Data Evaluation
9.11.2.2.1 Compute the leak rate (in. Hg per minute) based on (1) the sensor output data and (2) the
ADT-222 data.

9.11.2.3 Expected Results

9.11.2.3.1 The two computed leak rates should not vary by more than 0.002 in. Hg and neither should
exceed 0.010 in. Hg per minute.

9.11.3 Warm Up Test
9.11.3.1 Procedure

9.11.3.1.1 Allow the unit to rest unpowered at room temperature for at least 2 hours with 30.000 in. Hg
applied to its input. Make note of the room temperature and the sensor’s orientation. Power up
the sensor and start recording its output at 1 second intervals for 2 minutes. Between t=2
minutes and t=10 minutes increase interval to 3 seconds. Between t=10 minutes and t=30
minutes sample at 5 second intervals. Between t=30 minutes and t=60 minutes, use 10 second
intervals.

9.11.3.2 Data Evaluation

9.11.3.2.1 Plot sensor error (Measured Pressure — Input Pressure) as a function of time.

9.11.3.3 Expected Results

9.11.3.3.1 Since the sensor is completely passive without any on-sensor electronics, there should not be
any detectable warm-up effects. Observed accuracy should be within the Vendor’s stated
tolerance of 0.50 % of Full-Scale.

9.11.4 Room Temperature Conversion Accuracy/Hysteresis Test
9.11.4.1 Procedure

9.114.1.1 Make note of the room temperature and sensor orientation. Starting with an input pressure of
29.000 in. Hg and going down in 3.000 in. Hg increments, take 10 readings of the sensor output
with the Bus Controller at each test point. When 2.000 in. Hg is reached, take readings with
pressure increasing to 80.000 in. Hg and then back down to 29.000 in. Hg in 3.000 in Hg
increments.

9.11.4.2 Data Evaluation

9.11.4.2.1 Develop a table showing the average, maximum (most positive), and minimum (most negative)
error at each test point. Plot the average sensor error at each test point.
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9.11.4.3 Expected Results

9.114.3.1 All measured errors at all test points should fall within the Vendor’s stated tolerance of 0.50 % of
Full-Scale. No significant hysteresis effects should be apparent.

9.11.5 ”Cold” and “Hot” Conversion Accur. resis T
9.11.5.1 Procedure

9.11.5.1.1 Place sensor in oven and allow to soak, powered up, for at least 30 minutes at a “Cold” ambient
oven temperature of 32 degrees F. Follow test data collection procedure as outlined in
Paragraph 9.11.4.1.1. Repeat for a “Hot” temperature of 149 degrees F. Note that care should be
taken to protect the optical connector from unreasonable exposure to temperature chamber -
conditions.

9.11.5.2 Data Evaluation

9.11.5.2.1 Same as Paragraph 9.11.4.2.1.

9.11.5.3 Expected Results
9.11.5.3.1 Same as Paragraph 9.11.4.3.1.

9.11.6 G-Sensitivity Test
9.11.6.1 Procedure

9.11.6.1.1 Allow the sensor to stabilize in a given position at room temperature for at least 30 minutes with
an input of 30.000 in. Hg. Take 10 samples of the sensor output. Rotate the sensor about its 3
axes such that a total of 6 different positions are established. Take 10 samples in each stabilized
position.

9.11.6.2 Data Evaluation
9.11.6.2.1 Find the maximum and minimum errors, and compute the average sensor error in each position.

9.11.6.3 Expected Results

9.11.6.3.1 Sensitivity to gravitational forces, if any exist, should not result in errors that exceed the
Vendor’s stated tolerance of 0.50 % of Full-Scale.

9.11.7 ZCreep” Test
9.11.7.1 Procedure

9.11.7.1.1 At room temperature, establish an input of 80.000 in. Hg to the sensor. As quickly as possible,
without overshoot and without exceeding a rate of 50 in. Hg per second, drop the input to 2.000
in. Hg and start to take sensor output readings at 1 second intervals for 5 minutes.

9.11.7.2 Data Evaluation

9.11.7.2.1 Plot the sensor error as a function of time.

9.11.7.3 Expected Results

9.11.7.3.1 Sensor "Creep” should not result in errors that exceed the Vendor’s stated tolerance of 0.50 % of
Full-Scale.
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9.11.8 "Jitter”/Short-Term Stability Test

9.11.8.1 Procedure

9.11.8.1.1 Power up the unit and allow it to warm-up at room temperature for at least 60 minutes.
Establish a stable input pressure of 30.000 in. Hg. and take approximately 100 samples. If
controllable, change the internal update rate of the sensor to support output data rates of 1 Hz
and 100 Hz and take 100 readings for each. Change input pressure to the upper and lower
operating extremes and repeat the data collection stated above.

9.11.8.2 Data Evaluation

9.11.8.2.1 Develop scatter plots of sensor error for each test condition.

9.11.8.3 Expected Results

9.11.8.3.1 Jitter should not be more than 0.01% of the set pressure.

9.11.9 Humidity Sensitivity Test
9.11.9.1 Procedure

9.11.9.1.1 Connect plastic aircraft tubing to the input of the sensor. Connect metal tubing from the
pneumatic controller to the plastic tubing. Place the sensor and all of the plastic tubing into an
environmental chamber and let the unit and tubing soak for 60 minutes at 149 °E. Follow test
data collection procedure as outlined in Paragraph 9.11.4.1.1.

9.11.9.2 Data Evaluation

9.11.9.2.1 Same as Paragraph 9.11.9.2.2. In addition, calculate the differences seen in the Hot Conversion
Accuracy Test (Paragraph 9.11.5.2.1) and this test and identify any differences in results
attributable to humidity effects.

9.11.9.3 Expected Results

9.11.9.3.1 Same as Paragraph 9.11.4.3.1.

9.12 Total Temperature Probe Test Procedure
9.12.1 Platinum Resistor Thermometer (PRT) Element Accuracy Test

9.12.1.1 Procedure

9.12.1.1.1 Connect a digital multimeter to each of the 2 Platinum Resistor Thermometer (PRT) elements to
measure each of their resistances. Soak the sensor in an ice bath (32.0 degrees F) and allow the
PRT resistance values to stabilize. Verify the ice bath temperature with a thermocouple. Sample
the PRT values 10 times each. Repeat the above in a bath of boiling distilled water (212.0
degrees F).

9.12.1.2 Data Evaluation

9.12.1.2.1 Calculate and record the average resistance of each PRT at each temperature.

9.12.1.3 Expected Results

9.12.1.3.1 All of the individual sampled readings should fall within the following ranges: 50.00 +/~ 0.05
Ohms at 32.0 degrees F and 69.63 +/~0.15 Ohms at 212.0 degrees F.
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9.12.2 Initial Room Temperature Check—Out of PRT and TRD Interfaces

9.12.2.1 Procedure

9.12.2.1.1 Connect PRT inputs/outputs of the probe to the Air Data Computer (ADC) through the ADC
Test Bench Breakout Panel. This includes excitation and return signals. Connect the optical
Time Rate of Decay (TRD) signals to the FOCSI EOA. Tie the PC-based 1553 Bus Controller to
the ADC 1553 Bus (via the ADC Test Bench Breakout Panel) and to the EOA 1553 Bus. See

ADC TEST BENCH

Figure 3.
Total
EOA Temperature
(Remote Terminal) Probe

Total Temperature

Fiber Optic
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1553 Bus

1553 Bus

PC BASED DATA
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Total Temperature Probe Test Set-Up

Figure 3
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9.12.2.2 Turn on power to the ADC Test Bench and apply power to the ADC. Set static and pitot pressure
inputs into the ADC such that approximately 0 knot airspeed and sea level conditions are
established. Record the room temperature. Monitor and record the 1553 temperature mux
output of the ADC. At the same time monitor and record the TRD-derived Total Temperature

reported by the EOA.
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9.12.2.3 Data Evaluation

9.12.2.3.1 Calculate the average, minimum, and maximum values of the PRT—derived Total and Ambient
Temperatures recorded. Since the ADC automatically performs a deicing correction on the
PRT-derived measurements, compensate the recorded ADC 1553 data appropriately to remove
this correction. Calculate the average, minimum, and maximum values of the TRD-derived
total temperature recorded. Monitor the ADC BIT Status words.

9.12.2.4 Expected Results

9.12.2.4.1 The average temperature outputs should correspond to the room temperature and simulated
ground conditions, +/-2.0 degrees . No BIT failures should be detected by the ADC.

9.12.3 Deicing Heater Operation Test

9.12.3.1 Procedure

9.12.3.1.1 Connect a 400 Hz power supply to the input of a Watt/ Amp Meter and connect the meter’s
output to the deicing heater inputs of the probe. Turn on the 400 Hz power to the deicing
heater. Starting at power up, measure the power drawn by the probe with the Watt/ Amp Meter
every 30 seconds for 10 minutes.

9.12.3.2 Data Evaluation
9.12.3.2.1 Plot the collected data.

9.12.3.3 Expected Results

9.12.3.3.1 Confirm that the probe heater operates within specifications, drawing < 170 Watts after 5
minutes. No BIT failures should be detected.

9.12.4 General Thermal Test
9.12.4.1 Procedure

9.12.4.1.1 Turn off the power to the probe deicing heater. Place the probe in a temperature chamber. Note
that care should be taken to protect the optical connector and fibers from unreasonable exposure
to temperature chamber conditions. Set the oven temperature such that the PRT-based total
temperature reading stabilizes at-100 +/- 5 degrees F. Record the ambient oven temperature as
measured by a thermocouple located in the air close to the sensor. Sample both PRT- and
TRD-based temperatures with the PC Bus Controller. Repeat the process at +50 degree F
intervals up to +450 degrees F.

9.12.4.2 Data Evaluation

9.12.4.2.1 Compensate the collected ADC data to remove the deicing correction. Compare the stabilized
values of the PRT- and TRD-based temperature readings at all test points. Determine the
difference between the two at each test point. Relate these to the stabilized ambient oven
temperature at each test point.

9.12.4.3 Expected Results

9.12.4.3.1 The difference between the two probe readings at each test point should not be greater than +/-
0.5 degrees E. The ambient oven temperature should not vary from either of the probe readings
by more than +/- 2.0 degrees F.

10.0 DATA SHEETS
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10.1 EOA FUNCTIONAIL OPERATION DATA SHEET
Performed by:_ Bzl kecdo Date: é[/zg Test Article Serial Number:_£o4 #/

10.1.1 Power Dissipation Test (9.2.1) . PAS FAII_D

Source Voltage Z7b \ Expected: 28 Volts

Input Current 2.37 A Expected: 2.6 Amps to 2.7 Amps.

Power Dissipation = Source Voltage X Input Current

Power Dissipation 65y W Expected: 73.3 Watts to 76.5 Watts

Comments: 71.. powtr dvaw og k/v. ghgl.\— u.ar%'tf) EcA MaAulCS s pNLQL[7 A;L("-‘“‘“*' /—4‘"
what AN ex/*e%e)— Cor +he Probotype EoA modules Shaci Somu m( o cards weve "'z‘\’o's"‘l"‘i";'
A{So, +—L_ povRe Amu )La\.h\, Ln. less +é¢»« AJL\H' Lrere PreaLc.Ll)« worst cnse c‘alculﬂHOhS,

10.1.2 1553 Multiplex Bus Offset Test (9.2.2 PASS A FAILl ]

10.1.2.1 Write comments on the behavior of the EOA bus controller and the EOA microprocessor.

Comments: 74, Lus wnbrollee 15 rejuesting massages propecly, and +L decoling procassor IS
resf,on)‘mj Properly, a5 Shovn on an osalloscope lb(‘f'y. TLe messases ave dccurring a b 2002,
an) Hu vaveloems Lok good For all Framsmissions. The 4ramsmissions aleenale bencen 14
BEE A b ad e Bhus due b il b cnkellr sebbiare clangiag busses when

Min chaske, encoding /Aaok‘mj errocs are deiecded. A s analyzer sheos #t W messees
A Bivg Senk and received progeck. An agpacent Skobs werd Ll s preblbl cansing 4
5&-741'1\'-,\5 behocen busses. T s & Nuisance evror onl).,

10.1.3 EOA Spectrum Analyzer Mode Test (9.2.3) pasqd ] ran[ ]

10.1.3.1 Write comments on the behavior of the EOA source and the sensors.

Comments: 7%& Seiver 4o er w“f)qmu“; and Al D,( J,L‘_ Seniors are V?B‘:‘o\& on #[\A

SFLQC‘\‘Y‘V.M A'\bp\a;,_ \A)".;rt’\ a l‘-“\'y c_yt_h o‘(’ qug_(_.:hks On C(n; lh«sc.rovm\. -‘-‘['C’ F MQ'y

$¢Mv<_4. QNA_

Seis0cs SC\‘L\JW-:A{# #\L A‘lsg!ay, As 4}‘[,_ Au+7 cycts S Amua\, ‘["LL % Sensov

S@actrams A"“’"“‘x " Powey qnl Q_\,_,,_( samsors  Seburede e lisF)cy poet
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10.2 STABILIZER SENSOR DATA SHEET

Performed by:_B) Kesslor Date: g{zalzz Test Article Serial Number:__|
EoA #]

10.2.1 Null Offset Test (9.3.2) -~ pasd ] ran["
10.2.1.1 Record the largest sensor and actuator values.
" Avg.= 2.7
Sensor Null Offset| = O-0¢5 inches Expected: <+/-0.018 in.
PFS Test Set Value Yovo inches Expected: Any constant value.

Co ents: Tt\l—&(#«m> are (isked as e Nall oﬁf&ch 7{« gt valoee vepev kel paost o[» e dime 3 0.,

10.2.2 Resolution Test (9.3.3) pasd A Far[]
10.2.2.1 Record the smallest change in the sensor and actuator positions.

PFS Test Set Initial Position|___/-.c2© in. and Ending Position|___f¢e2 in.
Sensor Resolution| 2.2 in. Expected: <+/-0.018 in.

Estimated: 2(3.56)/210 ~ 0.0070 in.
Proc. Spec.: 0.00174 in.

COMMENES:  Susor chinged brom wwy. b 0995 1 1013 4 dilloen b 0025

10.2.3 Range Test (9.3.4) pPasd A Fan[]
102.3.1 Record the sensor and PFS Test Set full stroke positions.
Sensor Positions ~ Full Strokel__~3.5%o in Expected: -3.56in.
+ Full Stroke| __3.56@ in. Expected: +3.56in.
PFS Test Set Positions ~ Full Stroke| - 3-5%/ in. Expected: -3.56in.
+ Full Stroke|___3.54¢ in. Expected: +3.56in.

Comments:
-rtu— PFS va\mas Wl «{-ﬁk‘.‘ when 4.4,_ Sensoe vt Lujms N'pﬂrk)- Shivied +o

ves) “{L exbrepas wa,. Cﬂi"\/ Cﬁ'\ﬁ"i“?n)‘l/o
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10.2.4 Linearity Test (9.3.5)

PASSE/FAILD

Record Sensor POSITION AND FORCE SENSOR (PFS) TEST SET POSITIONS

Positions at the

PFS Positions -3.560 | -2.670 | -1.750 | -0.890 | 0.000 0.890 | 1.750 2.670 3.560
0to +Full Stroke O,acc 08(07 ‘-_71.9’ 2.—,00 3‘52<i
+Full Stroke to O 0'047 0.73‘4 I‘.’S.‘/ 2(4?3 3‘;39
—Full Stroke t00 }-3 529 | ~241 | ~17206 |-5.930 | -0.052

10.2.4.1 Print the spreadsheet containing the PFS Test Set vs. sensor positions and the linear regression and
standard deviation analysis on those points, and attach it behind this data sheet.

10.2.4.2 Record the slope, constant, and standard deviation values.

0.196

Slope

Expected: 1.0

Standard Deviation

0.034

Comments:

Constant

0.00%

Expected: 0

10.2.4.3 Calculate the linear regressed range of the null and full stroke values, and account for the

standard deviation to find the linear regressed range of the null and full stroke values.
where m = slope, b = constant, x =
linear regressed range = (y — standard deviation) to (y + standard deviation)

y=mx+b,

Actual Null Position

+o.0“l‘i/
~0.c52

Actual Min. Full Stroke Position

Actual Max. Full Stroke Position

Comments:

.
ositions

in. Regressed Range| —2-926 in. to
0.042 in.
-3.52% in.  Regressed Range| ~3.5°% in. to
- 3, 573 in'
3.537 in.  Regressed Rangel 352! in. to
3.5%9 in.

10.2.4.4 Calculate the deviations of the actual data points from the best straight line and record the largest

deviation.

~0.0bL0

in.

Sensor Nonlinearity

Comments:

at 0.0%°
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\ ' FOXIDATA.XLS

Stabilizer Sensor S/N 001

Reference (inches) [Sensor (inches) { Least Squares Fit y=mx+b)
0 0 Results Map Results
0.89 0.867 m b 0.996371] 0.008263
1.75 1.761 sem seb 0.003509{ 0.007832
2.67 2.7 r squared|se y 0.999789] 0.034139
3.56 3.529 F df 80604.12 17
3.56 3.539 $s reg $s resid 93.94277| 0.019813
2.67 2.693
1.76 1.754 Least Square Fit Resuits Key
0.89 0.936 m = slope
0 0.049 b = y-intercept
-0.89 -0.842 se m = standard error for siope
-1.75 -1.726 se b = standard error for y-intercept
-2.67 -2.638 I squared = coefficient of determination
-3.56 -3.511 se y = standard error for the y estimate
-3.56 -3.529 (se y = standard deviation)
-2.67 -2.711 F =the F statistic
-1.75 -1.726 df = degrees of freedom
-0.89 -0.936 $§ reg = regression sum of squares
0 -0.052 ss resid = residual sum of squares
4 —_
3 4
2 —_
3 T
.g L 1 ! L 0o /1 L I ¢
! 8 ' ' | |
2 -4 ) 1 2 3 4
$ L
-3 +
4

Reference (inches)
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10.2 STABILIZER SENSOR DATA SHEET

Performed by:_Brsd kedloy Date:_ ¢/ fa Test Article Serial Number:__2

10.2.1 Null Offset Test (9.3.2) stz . rasd_] Far{ 4~
10.2.1.1 Record the largest sensor and actuator values.

Sensor Null Offset e Osz/ -0.073 inchesAvs‘ o Expected: < +/-0.018 in.

PFS Test Set Value Z.co0 inches Expected: Any constant value.

CommentS: m extrenn s Are (;;kk < S -)—L Nu“ OAC-CS'Z“"_ TZA Vii‘% most o‘ckn I'C_For ké is —c.oi8.

10.2.2 Resolution Test (9.3.3) pasd ] rant[

10.2.2.1 Record the smallest change in the sensor and actuator positions.

PFS Test Set Initial Position looo in. and Ending Position| _ 0. 77¢ in.

Sensor Resolution 0.022 in. Expected: <+/-0.018 in.
Estimated: 2(3.56)/210 ~ 0.0070 in.
Proc. Spec.: 0.00174 in.

Comments: TZ. sensor Chonse ) C;o,._\ 0.985 +o 0.9 L, o SOC . c«( 0.021

10.2.3 Range Test (9.3.4) pasq 4 ran_]
10.2.3.1 Record the sensor and PFS Test Set full stroke positions.
Sensor Positions — Full Stroke|_— 3.56%© in. Expected: -3.56in.
+ Full Stroke 3.5¢0 in. Expected: +3.56in.
PFS Test Set Positions — Full Stroke - 3.6i0 in. Expected: -3.56in.
+ Full Stroke|____3.57¢ in. Expected: +3.56in.

Comments: ’
—}%L PFs VC:(u:.S invere QL,\ wlua -hé,_ Seans o ra..}),.ss Wevre ai +A extremes (ans]&lz..,” .
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10.2.4 Linearity Test (9.3.5) PAssIZ/FAHJ___I

Record Sensor POSITION AND FORCE SENSOR (PFS) TEST SET POSITIONS

Positions at the
PFS Positions -3.560 | -2.670 | -1.750 | —0.890 | 0.000 0.890 1 1.750 2.670 3.560

0 to +Full Stroke oooo | o930 | 1937 | 2. 586 | .58
+Full Stroke to 0 0.05b | 0.935 | 1730 | 2925 | 3.50

0to-Full Stroke |. 5 w3 1-2.627] 720 | -0,297] X<
“Full Stroke t00 |3 se¢ | -2.925 | <1761 | -0.92¢ | ~0.035

10.2.4.1 Print the spreadsheet containing the PFS Test Set vs. sensor positions and the linear regression and
standard deviation analysis on those points, and attach it behind this data sheet.

10.2.4.2 Record the slope, constant, and standard deviation values.

Slope | 2989 Expected: 1.0 Constant [ =0.0c9 Expected: 0

©.057/

Standard Deviation

Comments:

10.2.4.3 Calculate the linear regressed range of the null and full stroke values, and account for the
standard deviation to find the linear regressed range of the null and full stroke values.
y=mx+b, where m= slope, b = constant, x = sensor positions
linear regressed range = (y — standard deviation) to (y + standard deviation)

+¢a0S56 /
Actual Null Position Z 0038 Jin. Regressed Range| —2:060 in. to
0.c42 in.
Actual Min. Full Stroke Position{_~>5% in. Regressed Range ~3.586 in. to
- 347 in.
Actual Max. Full Stroke Position [__>5%% in.  Regressed Range| 3.7b? in. to
3.56¢ in.
Comments:

10.2.4.4 Calculate the deviations of the actual data points from the best straight line and record the largest

deviation.
o 26710

Sensor Nonlinearity 0.09b in. Expected: < +/-0.0356 in.

Comments:
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FOXIDATA.XLS

Stabilizer Sensor S/N 002

Reference (inches) {Sensor (inches) Least Squares Fit  (y=mx+ b)
0] Of Results Map Results
0.89 0.78 m b 0.989123| -0.00853
1.75 1.737 sem seb 0.005225{ 0.01166
2.67 2.589 r squared|se y 0.999526| 0.050824
3.56 3.508 F df 35841.62 17
3.56 3.501 ss reg $s resid 92.58111] 0.043912
2.67 2.728
1.75 1.73 Least Square Fit Results Key
0.89 0.835 m = slope
0 0.056 b = y-intercept
-0.89 -0.797 se m = standard error for slope
-1.75 -1.726 se b = standard error for y-intercept
-2.67 -2.627 r squared = coefficient of determination
-3.56 -3.518 se y = standard error for the y estimate
-3.56 -3.508 ( se y = standard deviation)
-2.67 -2.728 F = the F statistic
-1.75 -1.761 df = degrees of freedom
-0.89 -0.926 $s reg = regression sum of squares
0 -0.035 ss resid = residual sum of squares
4 —_

Sensor (inches)
d

Reference (inches)
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10.3 RUDDER SENSOR DATA SHEET

Performed by:__ Bred Ko<slow Date:_o/z, /42 Test Article Serial Number:_ oo
EoA #2
10.3.1 Null Offset Test (9.4.2) -~ pasq_] ranf<
10.3.1.1 Record the PFS Test Set value during the test and the largest sensor value.
oo7 Avg.=0.002
Sensor Null Offset| *°°° /'o,cl |_linches 7 ° Expected: < +/-0.0032 in.
PFS Test Set Value 3.co0 inches Expected: Any constant value.

Comments:
The Erbrengs are liskel as # null Mser, 74 vilue most Q(Len reoerted s —0.esz.

10.3.2 Resolution Test (9.43) pas A Fan[]
10.3.2.1 Record the PFS Test Set position and the smallest change in the sensor position.

PFS Test Set Initial Position{ _ 0-220 in. and Ending Position] 0.2/ in.
Sensor Resolution| __2-22! in. Expected: < +/-0.0032 in.

Estimated: 2(0.665)/21° ~ 0.0013 in.
Proc. Spec.: 0.00032 in.

Comments: 7, ..., chingtd Cops 0.1 £ 00720, @ dillener of 0.002.

10.3.3 Range Test (9.4.4) pasd A Fan[]
10.3.3.1 Record the sensor and PFS Test Set full stroke positions.
Sensor Positions ~ Full Strokel__~ 0. 665 in. Expected: -0.665in.
+ Full Stroke|_*_c- 665 in. Expected: +0.665in.
PFS Test Set Positions — Full Stroke|_~ 9. bb3 in. Expected: —0.665in.
+ Full Stroke|_* 0.665 in. Expected: +0.665in.

Comments: .
TL. PFS pesitions e tabun Lo e Semsor velue read #, Zxtreme Q.‘r@ GnS:'J'fG'-;v.
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10.3.4 Linearity Test (9.4.5)

PASSIZ/FAILD

Record Sensor

POSITION AND FORCE SENSOR (PFS) TEST SET POSITIONS

U Positions at the

PFS Positions -0.665 | -0.499 | -0.333

-0.166 | 0.000 0.166 | 0.333 0.499 0.665

0 to +Full Stroke
+Full Stroke to 0

~0.000 10,112 | 0.335 | 0.442 | 9.L59
~o.003 | 0.1 | 0.332 | 6.493 | 0.00]

0 to —~Full Stroke ~0.0bb! _0'7/7; -5.332 ~0.67 ~<E

—Full Stroke t0 0 -0, y00 | -p.571 | ~0.335] -0.177 -0.003

10.3.4.1 Print the spreadsheet containing the PFS Test Set vs. sensor positions and the linear regression and
standard deviation analysis on those points, and attach it behind this data sheet.

10.3.4.2 Record the slope, constant, and standard deviation values.

Slope[ ©-18%

Expected: 1.0

Standard Deviation

0.0 Mt

Comments:

Constant[ Z0-009 | Expected: 0

10.3.4.3 Calculate the linear regressed range of the null and full stroke values, and account for the
standard deviation to find the linear regressed range of the null and full stroke values.

where m = slope, b = constant, x = sensor positions

linear regressed range = (y - standard deviation) to (y + standard deviation)

y=mx+b,

Actual Null Position

-0. ool/
-0.co% lin.

Regressed Range| —0.0!% in. to

o.c1o in.

Actual Min. Full Stroke Position| _—0-66]

in. Regressed Range| _—0.613 in. to

Actual Max. Full Stroke Position |_©-6b!

Comments:

- NS in.
in.  Regressed Range| _0:©38 in. to
0-etb in.

10.3.4.4 Calculate the deviations of the actual data points from the best straight line and record the largest

deviation.

Sensor Nonlinearity

—0.0Y06 in.

Comments:

at 049
Expected: < +/-0.0033 in.
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. ' FOXIDATA.XLS

Rudder Sensor S/N 001
Reference (inches) {Sensor (inches) Least Squares Fit (y=mx+b)
0 -0.001 Resuits Map Results
0.166 0.173 m b 0.985565] -0.00363
0.333 0.33 sem seb 0.007718} 0.003226
0.499 0.442 I squaredise y 0.998958| 0.014061
0.665 0.659 F df 16305.26 17
0.665 0.661 ssreg s resid 3.223566] 0.003361
0.499 0.493
0.333 0.332 Least Square Fit Results Key
0.166 0.166 m = siope
0 -0.003 b = y-intercept
-0.166 -0.167 se m = standard error for slope
-0.333 -0.332 se b = standard error for y-intercept
-0.499 -0.475 I squared = coefficient of determination
-0.665 -0.661 se y = standard error for the y estimate
-0.665 -0.66 (se y = standard deviation)
-0.499 -0.511 F = the F statistic
-0.333 -0.335 df = degrees of freedom
-0.166 -0.177 §s reg = regression sum of squares
0 -0.003 ss resid = residual sum of squares
0.8 —
0.6 +
04 +
3
o
L
[}
E L 1 { | | ]
2 .08 06 0.4 0.4 0.6 0.8
s
-04 +
-0.6 +
-08 4

Reference (inches)

A-159




10.3 RUDDER SENSOR DATA SHEET

Performed by:_Bvzd Kesilew Date:_¢/is/s3 Test Article Serial Number:_ 002
Eoq#,

10.3.1 Null Offset Test (9.4.2) - pasd{AFan[]

10.3.1.1 Record the PFS Test Set value during the test and the largest sensor value.

Sensor Null Offset| T 0. 202 inches Expected: < +/-0.0032 in.

PES Test Set Value 3.0c0 inches Expected: Any constant value.

Comments:

10.3.2 Resolution Test (9.4.3) pPasd 4 Far[ ]

10.3.2.1 Record the PFS Test Set position and the smallest change in the sensor position.

PFS Test Set Initial Position|_—~ 24 %/ in. and Ending Position| ~©-/63 in.

Sensor Resolution 0.052 in. Expected: < +/-0.0032 in.

Estimated: 2(0.665)/210 ~ 0.0013 in.
Proc. Spec.: 0.00032 in.

Comments:  Stmsor changed Srons =0.150 1 =057 €3 L o scar,

10.3.3 Range Test (9.4.4) pasS Fan[ ]
10.3.3.1 Record the sensor and PFS Test Set full stroke positions.
Sensor Positions — Full Strokel~2- %5 in. Expected: —0.665in.
+ Full Stroke| __0-¢65" in. Expected: +0.665in.
PFS Test Set Positions — Full Stroke|__—©.672 in. Expected: —0.665in.
+ Full Stroke| - ¢¢8 in. Expected: +0.665in.

Comments: 71
L PES v::lw.s e xken wLu... i—é( SemSor VJM Wparki 'f'é. ex e (:ms‘s-;;JJ
' .
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10.3.4 Linearity Test (9.4.5) PASS[Z?AILD

Record Sensor POSITION AND FORCE SENSOR (PFS) TEST SET POSITIONS
Positions at the

PFS Positions | —0-665 | -0499 | ~0.333 | -0.166 | 0.000 | 0.166 ] 0333 1 0499 | 0665
0 to +Full Stroke 200l | 0.1ty | 0.331 16,953 |o.0ie
+Full Stroke to 0 owoob | 0.7b [0.330 lo.su lo el

0 to —Full Stroke | _ 6S71-0.489 | -0.325°| ~0./5) X

“Full Stroke t00 | 5 oy | -0.509 | -p.235 | =p.7¢ |-0.0e

10.3.4.1 Print the spreadsheet containing the PFS Test Set vs. sensor positions and the linear regression and
standard deviation analysis on those points, and attach it behind this data sheet.

10.3.4.2 Record the slope, constant, and standard deviation values.

Slopel .97 Expected: 1.0 Constant| ©-002 Expected: 0
Standard Deviation 0.008
Comments:

10.3.4.3 Calculate the linear regressed range of the null and full stroke values, and account for the
standard deviation to find the linear regressed range of the null and full stroke values.
y=mx+b, where m = slope, b= constant, x = sensor positions
linear regressed range = (y - standard deviation) to (y + standard deviation)

Actual Null Position Ein. Regressed Range| _—0.0ck in. to

0o .00 in.

Actual Min. Full Stroke Position{ _~0-6é! in.  Regressed Range| —©:b¢9 in. to

-0.b53 in.
Actual Max. Full Stroke Position I__'in. Regressed Range| 2457 in. to
o012

Comments:

10.3.4.4 Calculate the deviations of the actual data points from the best straight line and record the largest

deviation.
ot — 0494

. and =D, bk
m.

Sensor Nonlinearity 0.013 Expected: < +/-0.0033 in.

Comments:
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FOXIDATA.XLS

Rudder Sensor S/N 002
Reference (inches) JSensor (inches) Least Squares Fit (y=mx+b)
0] 0.001 Results Map Results
0.166 0.164 m b 0.996343{ 0.001579
0.333 0.331 sem seb 0.004194| 0.001753
0.499 0.493 r squared|se y 0.9996991 0.00764
0.665 0.66 F df 56443.86 17
0.665 0.661 §s reg ss resid 3.294452| 0.000992
0.499 0.511
0.333 0.336 Least Square Fit Resulis Key
0.166 0.176 m = slope
0 0.006 b = y-intercept
-0.166 -0.151 se m = standard error for slope
-0.333 -0.325 se b = standard error for y-intercept
-0.499 -0.489 r squared = coefficient of determination
-0.665 -0.657 se y = standard error for the y estimate
-0.665 -0.661 ( se y = standard deviation)
-0.499 -0.509 F = the F statistic
-0.333 -0.335 df = degrees of freedom
-0.166 -0.176 ss reg = regression sum of squares
0 -0.006 ss resid = residual sum of squares
0.8 —
0.6 +
04 -+
3
2
.g 1 | l }
]
2 08 04 0.6 0.8
3

08 +

Reference (inches)

A-162



10.4 PITCH STICK SENSOR DATA SHEET

Performed by:_ Bl Kesgle\ Date: é»[fz[zz Test Article Serial Number:_ ool
EoA#|
10.4.1 Null Offset Test (9.5.2) . PASSI:I FAILB/
10.4.1.1 Record the PFS Test Set value during the test and the largest sensor value.
Av. . =D.co
Sensor Null Offset| "2-°*°/-0.039 inches ? Expected: <+/-0.010in.
PFS Test Set Value Y000 inches Expected: Any constant value.

Comments: Tt Exbrenes ame lisked <5 34, Nl ofCot ‘)f,, value most A—«k_.« reported was —0.07

10.4.2 Resolution Test (9.5.3) pASH A FAIL[ ]

10.4.2.1 Record PFS Test Set position and the smallest change in the sensor position.

PFS Test Set Initial Position|____4©9o© in. and Ending Position|__ %093 in.

0.003

Sensor Resolution in. Expected: <+/-0.010 in.
Estimated: 3.03/2° ~ 0.0059 in. or greater

Proc. Spec.: 0.00098 in.

Comments: Tzz SenSaoyr Gl\ﬁnj@l Q,‘,h Lo5T to [06F gr“, J;C&ma_ °£ ©.64 .

10.4.3 Range Test (9.5.4) XCHENIEg
10.4.3.1 Record the sensor and PFS Test Set full stroke positions.
Sensor Positions — Full Stroke|_=0.763 in. Expected: -1.01in.

+ Full Strokel 2215 1.950 lin Expected: +2.02in.
PFS Test Set Positions — Full Stroke|___=©-7c2 in. Expected: ~1.01in.

+ Full Stroke| 2ot in. Expected: +2.02in.
Comments:

TL, QeSO ks Lu.:ynno\j Jo sho. X Straim duwe 4o +e rv.ﬁq#‘.w_ Stroke @0 d L&A\nj rescled

S0 He semsor was - P\“L‘_}_ 4 rove Amy Arore B v, quk& A o, . A range oLcC£ J"h( -L-y

kan&_ So a$ '\—:\' | 8 ?assYb\) b‘-mk +é< Semsor vevealel) « rah},( _4(; —0'8‘]4/ o Z.C'Zc‘

Note: 2,000 was mishaked woed @
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Due do rusgrbi
.C\.“ S{‘fak‘. not

10.4.4 Linearity Test (9.5.5) PASSl:I FAI beiwg veacke .

Record Sensor POSITION AND FORCE SENSOR (PFS) TEST SET POSITIONS
Positions at the .y 2,010 wes
PFS Positions | —1.010 | —0.631 | -0.253 | 40.126 | 0506 | 0882 | 1263 | Loal | 2006 oty
&Y whi 20
0 to +Full Stroke | The mid—stroke is 0.505, 50 this is s, F

u oke tO re: essi on 1' 2 ri s

0 to —Full Stroke ~0.769 | -0.658 | =0.3:7] 0./36 X
~Full Stroke to 0 ~0.379 | =0.0% | ~0.28¢ | 0.t7 | ©0.552

10.4.4.1 Print the spreadsheet containing the PFS Test Set vs. sensor positions and the linear regression and
standard deviation analysis on those points, and attach it behind this data sheet.

10.4.4.2 Record the slope, constant, and standard deviation values.

Slopel 8.77%k Expected: 1.0 Constant[ 0-0%7 Expected: 0

Standard Deviation 0.c37

Comments: ‘]175 Sesmnor would ?‘olgr_,-u/ poss -)—[( LM:‘{'] ;L f‘lm &Lgl;\.‘j was a.):)\.a.ﬂ"&ﬁ_-i—b veacl the .(.‘,“
Y\Lff«#wc jm&i.

10.4.4.3 Calculate the linear regressed range of the null and full stroke values, and account for the
standard deviation to find the linear regressed range of the null and full stroke values.
y=mx+b, where m = slope, b= constant, x = sensor positions
linear regressed range = (y - standard deviation) to (y + standard deviation)

0.55Y
Actual Null Position /e.f:' $© jin. Regressed Range 0453 in. to

0,627 .

Actual Min. Full Stroke Position|[__~0.179 in.  Regressed Range| =025 in. to

-0.951 n
Actual Max. Full Stroke Position|__ 1955 [in.  Regressed Range| _ [-92! in. to
2,595 in.

Comments:

10.4.4.4 Calculate the deviations of the actual data points from the best straight line and record the largest

deviation.
o —keie

Sensor Nonlinearity o.159 in. Expected: < +/-0.0202 in.

Comments:
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Pitch Stick Sensor §/N 001

FOXIDATA.XLS

Reference (inches) {Sensor (inches) Least Squares Fit (y=mx+b)
0.505 0.55 Results Map Results
0.884 0.967 m b 0.975785| 0.047098
1.263 1.33 sem se b 0.021056} 0.022647
1.641 1.691 r squared|se y 0.992147| 0.08721
2.01 1.946 F df 2147.704 17
2.01 1.955 $s reg ss resid 16.33452| 0.129295
1.641 1.694
1.263 1.318 Least Square Fit Results Key
0.884 0.957 m = slope
0.505 0.554 b = y-intercept
0.126 0.136 se m = standard error for siope
-0.253 -0.307 se b = standard error for y-intercept
-0.631 -0.695 I squared = coefficient of determination
-1.01 -0.769 se y = standard error for the y estimate
-1.01 -0.779 (se y = standard deviation)
-0.631 -0.695 F = the F statistic
-0.253 -0.284 df = degrees of freedom
0.126 0.117 $s reg = regression sum of squares
0.505 0.552 ss resid = residual sum of squares
27 ./!
1.5 + /
i
~~ ] T /
(%]
o
L
5 /
S 05 + .
2 /
[
m -
b4 [l ! 0 / ! L 1 [l }
-1.5 -1 0.5 _AJ 0.5 1 1.5 2 25

Reference (inches)
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10.4 PITCH STICK SENSOR DATA SHEET

Performed by:__ 8 Kesife Date: (a[)'e /93 Test Article Serial Number:_oo2
Ecakz
10.4.1 Null Offset Test (9.5.2) - pasd_] rai[A

10.4.1.1 Record the PFS Test Set value during the test and the largest sensor value.

+0.047 Avs. ~0.903
/‘0,053 inches K Expected: <+/-0.010 in.

Sensor Null Offset

PFS Test Set Value Hoco inches Expected: Any constant value.

Comments: 7£. Erbremes ave (Drd as e Nuyl offse . e mose olie.. porteh velua is —B.ooz
e, - oL

10.4.2 Resolution Test (9.5.3) pasdA Fan]
10.4.2.1 Record PFS Test Set position and the smallest change in the sensor position.

PFS Test Set Initial Position l.2/0 in. and Ending Position| % 2i¢ in.
Sensor Resolution 9.007 in. Expected: < +/-0.010 in.

Estimated: 3.03/2° ~ 0.0059 in. or greater
Proc. Spec.: 0.00098 in.

Comments: 7. sensa- chansel Coom 1030 1o Liss £ s dillevence g(r O.c2d,

10.4.3 Range Test (9.5.4) passL] ran[4”
10.4.3.1 Record the sensor and PFS Test Set full stroke positions.
] g V,\.:T: poss ")
Sensor Positions - Full Stroke|_® _"0.7§3 in. Expected: -1.01in.
+ Full Strokel___2.c2¢ in. Expected: +2.02in.
PES Test Set Positions — Full Stroke in. Expected: -1.01in.
+ Full Stroke| %922 243 |in. Expected: +2.02in.

Comments:

72 st broke while J"y»"nj 2o reacl He nesitive (*H sheoke, 7L jlw(. yn flds +e
o hebes Gt} Laledh. The end ops wert frreed tow hard asdic s mille Aube
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ve diaring _‘,L_ Rangt T3t

7{5 e b’,v Joya was o ke,
G N2 LT *7
10.4.4 Linearity Test (9.5.5) PAsS_] FAI ]
Record Sensor POSITION AND FORCE SENSOR (PFS) TEST SET POSITIONS

Positions at the
PFS Positions -1.010 | -0.631 | -0.253 | +0.126 | 0.505 0.884 1.263 1.641 2.020

0 to +Full Stroke | The mid-stroke is 0.505, so this is
used as the zero to make the linear
+Full Stroke to 0 | regression linear over the full range.

0 to —Full Stroke
~Full Stroke to 0

10.4.4.1 Print the spreadsheet containing the PFS Test Set vs. sensor positions and the linear regression and
standard deviation analysis on those points, and attach it behind this data sheet.

10.4.4.2 Record the slope, constant, and standard deviation values.

Slope Expected: 1.0 Constant Expected: 0

Standard Deviation

Comments:

104.4.3 Calculate the linear regressed range of the null and full stroke values, and account for the
standard deviation to find the linear regressed range of the null and full stroke values.
y=mx+b, where m = slope, b= constant, x = sensor positions
linear regressed range = (y - standard deviation) to (y + standard deviation)

Actual Null Position in. Regressed Range in. to
in.
Actual Min. Full Stroke Position in. Regressed Range in. to
in.
Actual Max. Full Stroke Position | lin. Regressed Range in. to
in.
Comments:

10.4.4.4 Calculate the deviations of the actual data points from the best straight line and record the largest
deviation.

Sensor Nonlinearity in. Expected: < +/-0.0202 in.

Comments:
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) FOXIDATA.XLS

‘Pitch Stick Sensor S/N 002 {SENSOR BROKE DURING TESTING.}
{NO LINEARITY DATA WAS TAKEN.}
Reference (inches) §Sensor (inches) Least Squares Fit (y=mx+ D)
- 0.805 Of Results Map Results
0.884 0 m b 0 0
1.263 0j sem seb 0 0}
1.641 of r squared|se y ] 0
2.01 0l F of #NUM! 17
20! ol ssreg _[ssresid 0 0
1.641 0l
1.263 of Least Square Fit Results Key
0.884 0} m = slope
0.505 0] b = y-intercept
0.126 Of se m = standard error for slope
-0.253 OI se b = standard error for y-intercept
-0.631 ol r squared = coefficient of determingtion
-1.01 0] se y = standard error for the y estimate
-1.01 of (sey = standard deviation)
-0.631 0f F = the F statistic
-0.253 0} df = degrees of freedom
0.126 o} §s reg = regression sum of squares
0.505 0f ss resid = residual sum of squares
'| _
09 +
08 +
07 +
’.‘6‘
e 06 T
g
et 05 +
9
5 04 +
ow
03
02 +
0.1 +
f N —t —G—r—u L a— ——n u i
-1.5 -1 -05 0 05 1 1.5 2 25
Reference (inches)
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10.5 RUDDER PEDAL SENSOR DATA SHEET

Performed by:_ Brud Kessie Date:__&/21 /3 Test Article Serial Number:_oc |
Eon ey

10.5.1 Null Offset Test (9.6.2) - pasd AFanl]
10.5.1.1 Record the PFS Test Set value during the test and the largest sensor value.

-+ Aw,c.coc
Sensor Null Offset| = 0.¢cl inches Expected: <+/-0.0045 in.
PFS Test Set Value 3.00¢ inches Expected: Any constant value.
Comments:
10.5.2 Resolution Test (9.6.3) pasd 4 FaL[ ]
10.5.2.1 Record the PFS Test Set position and the smallest change in the sensor position.
PFS Test Set Initial Position] ___0:70s in. and Ending Position|__0.902 in.
Sensor Resolution 0.002 in. Expected: < +/~0.0045 in.

Estimated: 2(0.75)/210 ~ 0.0015 in.
Proc. Spec.: 0.00037 in.

Comments: . ] .
T oo chinged (opn . 0,397 L, 0,399 Cor e 3llrar 4 ouccz.

10.5.3 Range Test (9.6.4) pasd A Fan[ ]
10.5.3.1 Record the sensor and PFS Test Set full stroke positions.
Sensor Positions ~ Full Stroke ~0.75¢ in. Expected: -0.750in.

+ Full Stroke|__9.75% in. Expected: +0.750in.
PFS Test Set Positions — Full Stroke|_—0:75¥ in. Expected: -0.750in.

+ Full Stroke|___ £.750 in. Expected: +0.750in.
Comments:

TzA PFS valms were fhon when e Stnsor N"L;“? esclld 4L extrtrmes,
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10.5.4 Linearity Test (9.6.5) pasqd A Fan[ ]

Record Sensor POSITION AND FORCE SENSOR (PFS) TEST SET POSITIONS

Positions at the
PFS Positions -0.750 | <0563 | -0.375 | -0.188 | 0.000 0.188 | 0.375 0.563 0.750

0 to +Full Stroke
+Full Stroke to 0
0 to —Full Stroke

Seoce 1 0,188 {0375 |o.563 | 0.749
Doosd 1 0492 1 0.379 1 8560 0.75c
~0.79b | ~0.5¢e0 | -0.372 | 0.5 | DX
~Full Stroke to 0 .75 | ~0.507 |-5.295 | ~0.185 | 0,00

10.5.4.1 Print the spreadsheet containing the PFS Test Set vs. sensor positions and the linear regression and
standard deviation analysis on those points, and attach it behind this data sheet.

10.5.4.2 Record the slope, constant, and standard deviation values.

Slope[ 2,997 Expected: 1.0 Constant{ 9:¢0! Expected: 0

©.00Z

Standard Deviation

Comments:

10.5.4.3 Calculate the linear regressed range of the null and full stroke values, and account for the
standard deviation to find the linear regressed range of the null and full stroke values.
y=mx+b, where m= slope, b = constant, x = sensor positions
linear regressed range = (y - standard deviation) to (y + standard deviation)

O.uoY
Actual Null Position b.cos Ln Regressed Range :Ein. to

0 .o in

Actual Min. Full Stroke Position|_~0:75° in.  Regressed Rangel_~075°  lin.to

-o0. b in.
Actual Max. Full Stroke Position|_0-75© in.  Regressed Rangel __ O MT _ lin to
O -7 5‘3 'n‘

Comments:

10.5.4.4 Calculate the deviations of the actual data points from the best straight line and record the largest

deviation. at =053, 0.0 O.189, 0375
Sensor Nonlinearit O.cs3 in. Expected: <+/-0.0019 in.
y P
Comments:

A-170




FOXIDATA.XLS

Rudder Pedal Sensor S/N 001

Reference (inches) §Sensor (inches) Least Squares Fit  (y = mx + b)
0 0 Results Map Results
0.188 0.188 m b 0.999378| 0.001368
0.375 0.375 sem se b 0.00095| 0.000448
0.563 0.563 I squared|se y 0.999985| 0.001952
0.75 0.749 F af 1106351 17
0.75 0.75 ssreg  |ssresid 4.216506{ 6.48E-05
0.563 0.566
0.375 0.379 Least Square Fit Results Key
0.188 0.192 m = slope
0 0.004 b = y-intercept
-0.188 -0.185 se m = standard error for slope
-0.375 -0.372 se b = standard error for y-intercept
-0.563 -0.56 r squared = coefficient of determination
-0.75 -0.746 se y = standard error for the y estimate
-0.75 -0.75 (se y = standard deviation)
-0.563 -0.564 F = the F statistic
-0.375 -0.375 df = degrees of freedom
-0.188 -0.188 8s reg = regression sum of squares
0 0} ss resid = residual sum of squares

Sensor (inches)

Reference (inches)
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10.5 RUDDER PEDAL SENSOR DATA SHEET

Performed by:_ B} st Date: 6/157/43 Test Article Serial Number:_on2
EOA# 2
10.5.1 Null Offset Test (9.6.2) : pase_] ran[~
‘Sl_adcmnd.nf$>

10.5.1.1 Record the PFS Test Set value during the test and the largest sensor value.

+o.co~// . Avg. ~o.cor i
Sensor Null Offset -0.ce$ linches Expected: < +/-0.0045 in.

PFES Test Set Value 3.c00 inches Expected: Any constant value.

Comments: (
71‘ ‘,“\M © ©.005  co-ld L‘— ‘(rom TC.woSY ¢, To.coOYS s, \/’f’ s PQSS:BL '/‘éw+

He Wail Offsey s w‘rl'é,’._ W expecled Fange ;£
ok He crse , Nt} o4,y

7005 T actually ~0.00vsT  Eoel, ’r{ Hois 73

S egd—w.uw(] C‘a&& 5 ?ﬁlsihj,

10.5.2 Resolution Test (9.6.3) pas Far[ ]
10.5.2.1 Record the PFS Test Set position and the smallest change in the sensor position.

PFS Test Set Initial Position 9./52 in. and Ending Position|__ Q.75 in.
Sensor Resolution C.002 in. Expected: < +/-0.0045 in.

Estimated: 2(0.75)/21° ~ 0.0015 in.
Proc. Spec.: 0.00037 in.

Comments: 77, PTG cLun}cl Srom QUS040 0.15; G, “ A;_(;(;m e & c.co2

10.5.3 Range Test (9.6.4) pasd T Fan[]

10.5.3.1 Record the sensor and PFS Test Set full stroke positions.

Sensor Positions - Full Strokel__—0.750 in. | Expected: -0.750in.
+ Full Stroke 0.750° in. Expected: +0.750in.
PFS Test Set Positions — Full Strokel_~2-75 7 in. Expected: -0.750in.
+ Full Stroke|__©-752 in. Expected: +0.750in.
Comments:

7i PSS weadings weere Hake. L. e o value was «f A

c!X"'V(M D sy Sf-ﬂx‘)"(’,
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10.5.4 Linearity Test (9.6.5) rasqT ran[ ]

Record Sensor POSITION AND FORCE SENSOR (PFS) TEST SET POSITIONS
Positions at the

PES Positions | ~0750 | 0563 ] —0.375 | —0.188 | 0.000 ] 0.188 | 037 | 0563 | 0750
0 to +Full Stroke -o02 0480 | 0375 | osuz | 0. 748
+Full Stroke to 0 0006 | 0.493 lo3n | oses o150

Oto~Full Stroke | . > - |-5 555 | ~0.395 | =052 | X<

—Full Stroke t0 0 | .5 755 | -6.565" | =5.377 |-0.493 | -0.00z

10.5.4.1 Print the spreadsheet containing the PFS Test Set vs. sensor positions and the linear regression and
standard deviation analysis on those points, and attach it behind this data sheet.

10.5.4.2 Record the slope, constant, and standard deviation values.

Slopel /-02° Expected: 1.0 Constant| 2:2¢/ | Expected: 0

Standard Deviation|__2-99%

Comments:

10.5.4.3 Calculate the linear regressed range of the null and full stroke values, and account for the
standard deviation to find the linear regressed range of the null and full stroke values.
y=mx+b, where m= slope, b = constant, x = sensor positions
linear regressed range = (y — standard deviation) to (y + standard deviation)

+o,00k/ A - 2, .
-c.co2 fin. Regressed Range| _~0-22 in. to

Actual Null Position

t O.Dos in

Actual Min. Full Stroke Position|_—0-750 in. Regressed Range ‘Ein. to

“O0.THS in.

Actual Max. Full Stroke Position| - 75© in.  Regressed Range| 0.8 in. to

0,155

in.

Comments:

10.5.4.4 Calculate the deviations of the actual data points from the best straight line and record the largest

deviation. o —0.8% 9oy 2.375, 0.563
Sensor Nonlinearity 0-c05_ in. Expected: < +/-0.0019 in.
Comments:
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10.6 TRAILING EDGE FLAP SENSOR DATA SHEET

Performed by:_Zrud Kossle, Date:__ /20 /53 Test Article Serial Number:_oo;
EcA+#/

FOR THIS SENSOR: THE REFERENCE RANGE= +/-75% SENSOR RANGE= +/—4.050inches.
For easy comparison, all values have been converted to inches.

10.6.1 Null Offset Test (9.7.2) pass_] rar[}”
10.6.1.1 Record the Rotary Sensor Test Set value during the test and the largest sensor value.
- Avy, = O.co¢

Sensor Null Offset| = ©-123 in. Expected: < +/-0.898deg = 0.049in.
Rotary Sensor Test Set Value| ___©0:29¢ deg. Expected: Any constant value.
C ts: ; . )

omments 7{4. Sbrtnnes are (idded as +4. Nl oflser, T widee repoeded mosr ok jew §3 O.COT .
10.6.2 Resolution Test (9.7.3) PAsS A Fan[ ]
10.6.2.1 Record the Rotary Sensor Test Set angle and the smallest change in the sensor angle.
RSTS Initial Angle]  -5.672 deg. and Ending Anglel -6.257 deg.
Sensor Resolution 0.567 deg. Expected: <+/-0.898 deg = 0.04%in.

Estimated: 2(75)/2° ~ 0.29 deg or greater = 0.016in.
Proc. Spec.: 0.037deg = 0.002 in.

Comments: Tlo s..:. _ , ,
Sunsor c(-\m«?g.) Coom 0.183 +o . s/ indes for . 2;‘@,‘“& J‘. 0.0G¢ tackes

10.6.3 Range Test (9.7.4) pass = Far[]
10.6.3.1 Record the sensor and Rotary Sensor Test Set full stroke positions.
Sensor Angles — Full Strokel_—#050 in. Expected: —4.050in.
+ Full Stroke 4,350 in. Expected: 4.050in.
RSTS Angles ~ Full Strokel _~4/.5°72 deg. Expected: -75deg = —4.050in.
+ Full Stroke|___7b.222 deg. Expected: +75deg = 4.050in.
Comments:

Th rehisince 30 nn veaks £95° s e Smior cendes s L0 s ke v
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10.6.4 Linearity Test (9.7.5) pasqd ] ran[T

Record Sensor ROTARY SENSOR (RS) TEST SET POSITIONS

PORSS“:I‘,‘;‘;?;;;;‘E —4.050 | -3.0375 | —2.025 |-1.0125 | 0.000 | 1.0125 | 2.025 | 3.0375 | 4.050
-75.00° | -56.250 | -37.50° | -18.759 | 0.00° { 18.75° | 37.50° | 56.250 | 75.00°

Over Ower

0 to +Full Stroke 0920 | 2027 | .30k | T Trave|
O¥er [2 2
+Full Stroke to 0 ~0.083 1 /. bo3 | 3.292 | Teeel Tooel
_ Uinder L A
0 to —Full Stroke ey |2 el -3,698 | ~/.909 X

~Full Stroke to 0 | Uober | Uoder 3,000 | of 439 |- g

eANd] T e |

10.6.4.1 Print the spreadsheet containing the Rotary Sensor Test Set vs. sensor angles and the linear
regression and standard deviation analysis on those points, and attach it behind this data sheet.

10.6.4.2 Record the slope, constant, and standard deviation values.

Slopel{:217 Expected: 1.0 Constant| =9-275 | Expected: 0

Standard Deviation 0. 719

Comments:

10.6.4.3 Calculate the linear regressed range of the null and full stroke values, and account for the
standard deviation to find the linear regressed range of the null and full stroke values.
y=mx+b, where m=slope, b= constant, x = sensor angles
linear regressed range = (y — standard deviation) to (y + standard deviation)

o.coO/ -
Actual Null Angle =0, 83 lin. Regressed Rangel ~0.243 in. to
(M -31.5°
t0.0%4b in.
Actual Min. Full Stroke Angle[ ~3.t78 in.  Regressed Range| =25 in. to
= ZMHY in.

Actual Max. Full Stroke Angle|__2:3°b in.  Regressed Rangel 242 lin.to

/M +375 > 2.503 in.
Comments:

10.6.4.4 Calculate the deviations of the actual data points from the best straight line and record the largest

deviation.
at '3150

Sensor Nonlinearity [__—{. 225 in. Expected: < +/-0.75deg = 0.0405in.

Comments:
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FOXIDATA.XLS

Trailing Edge Flap Sensor S/N 001

Reference (inches) Sensor (inches) Least Squares Fit (v = mx + b)
0 0 Results Map Results
1.0125 1.627 m b 1.219029| -0.07484
2.025 3.306 sem seb 0.064794] 0.16487
3.0375 4.05 r squared|se y 0.954174] 0.718652
4.05 4,05 F df 353.9662 17
4.05 4.05 ssreg _|ss resid 182.8097/ 8.779836
3.0375 4,05
2.025 3.242 Least Square Fit Results Key
1.0125] 1.603 m = slope
0 -0.083 b = y-intercept
-1.0125 -1.869 se m = standard error for slope
-2.025 -3.698 se b = standard error for y-intercept
-3.0375 -4.05 r squared = coefficient of determination
-4.05 -4.05 se y = standard error for the y estimate
-4.05 -4.05 (se y = standard deviation)
-3.0375 -4.05 F = the F statistic
-2.025 -3.642 df = degrees of freedom
-1.0125 -1.837 §s reg = regression sum of squares
0 -0.071 ss resid = residual sum of squares
5 -

"3
2 1 “/
[§]
--C- { i | 1 { 0y ! | ! i !
: s T T T T L ) T T T T 1
2 5 4 3 2 A / 0 1 2 3 4 5
@ -1 T
o
n 24
-3 +
n
-______./ _4 -
5 L

Reference (inches)
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10.6 TRAILING EDGE FL.AP SENSOR DATA SHEET

Performed by:__ Brad Keserr  Dater_ ¢ha/q3 Test Article Serial Number:__oc2
Eof #Q
FOR THIS SENSOR: THE REFERENCE RANGE= +/-75% SENSOR RANGE= +/-4.050inches.
For easy comparison, all values have been converted to inches.

10.6.1 Null Offset Test (9.7.2) pass] Far[”
10.6.1.1 Record the Rotary Sensor Test Set value during the test and the largest sensor value.

+ o.o7>'/ Avg.= ~2.55°
Sensor Null Offset ~©.076_fin. Expected: < +/-0.898deg = 0.04%in.
Rotary Sensor Test Set Value|__©.09© deg. Expected: Any constant value.

co ents.ﬂ" i d paint of -PZH Semsor i3 —2.550 , net 0.000, T Nl ofLeer vilues ame 4

% A;i'gmv\uA L.A’,-"M&h =2.50 and 4’£a. L.?f)L., a~) low f*::.l;..ﬁ_s at -2.55o. Avj el = ’Z.SS‘O/ naax
Valwe = =247, an) min.vale = -2.025]

10.6.2 Resolution Test (9.7.3) pasq A Fan] |

10.6.2.1 Record the Rotary Sensor Test Set angle and the smallest change in the sensor angle.

RSTS Initial Angle|  2°-!%? deg. and Ending Anglel  Zb-2¢7 deg.

0.099

deg. Expected: <+/-0.898 deg = 0.049in.
Estimated: 2(75)/2° ~ 0.29 deg or greater = 0.016in.
Proc. Spec.: 0.037deg = 0.002 in.

Sensor Resolution

Comments: m SErmsor CLGHI}L) ch—\ ‘3.0‘75”53 "3.!31” -a..f & -L;g‘-(;_re»u. S 0.03b inckes.

10.6.3 Range Test (9.7.4 pase_] ran[”
10.6.3.1 Record the sensor and Rotary Sensor Test Set full stroke poéitions.
Sensor Angles ~ Full Stroke| __~“.c5© in. Expected: ~4.050in.
+ Full Stroke|__©- 820 in. Expected: 4.050in.
RSTS Angles - Full Stroke 65837 ldeg. Expected: —75deg = —4.050in.
+ Full Stroke| __~78.062 deg. Expected: +75deg = 4.050in.
Comments:

T-Z".b Stnsor pever vecches o P;S‘,;,vL OIngRS,
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10.6.4 Linearity Test (9.7.5) pasd ] ran[r

Record Sensor ROTARY SENSOR (RS) TEST SET POSITIONS

P‘}’fs“l’,‘(’)’;fu"g;;‘e -4.050 [-3.0875 | —2.025 [-1.0125 | 0.000 | 1.0125 | 2.025 | 3.0375 | 2050
-75.000 [ -56.250 | -37.500 [ -18.75% | 0.00° | 18.75° | 37.50° | 56.050 75.000

: 0 to +Full Stroke | ~2.542 |-2.993 |~3.333 |-3,797 ?‘.v::c(
~Full Stroke t0 0 -2.537 |-2.499 | ~3.4 |-3.257 |22,

0 to —Full Stroke -0.93% | —1.437 | ~1.%05 | ~2.17% S
—Full Stroke to 0 ~0.95% | ~tY3 1 =797 |-2.122 |-2.530

10.6.4.1 Print the spreadsheet containing the Rotary Sensor Test Set vs. sensor angles and the linear
regression and standard deviation analysis on those points, and attach it behind this data sheet.

10.6.4.2 Record the slope, constant, and standard deviation values.

Slope[Z0:- 238l Expected: 1.0 Constant|~2:558 | Expected: 0

Standard Deviation 0.09b L
doe . Ly -
Comments: 77y semsor 5 Lrl, liae bt W& B not cwmellebe G e rebernce . see 12 R,

He dada,

10.6.4.3 Calculate the linear regressed range of the null and full stroke values, and account for the
standard deviation to find the linear regressed range of the null and full stroke values.
y=mx+b, where m=slope, b= constant, x = sensor angles TLss Yt wois ot Ccmolee

linear regressed range = (y — standard deviation) to (y + standard deviation) :
dee g—é.. Sanyur dices

.11«(”\5 to ‘(-qr 0("(: 'C;""'\ *é'

Actual Null Angle in. Regressed Range in. to lens r W A
in. L« K/".s SLLFUD mﬁL“

No S<ns<,

Actual Min. Full Stroke Angle in. Regressed Range in. to
in.

Actual Max. Full Stroke Angle in. Regressed Range in. to
in.

Comments:

10.6.4.4 Calculate the deviations of the actual data points from the best straight line and record the largest
deviation.

Sensor Nonlinearity in. Expected: < +/-0.75deg = 0.0405in.

Comments:
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" Trailing Edge Flap Sensor S/N 002

FOXIDATA.XLS

Reference (inches) {Sensor (inches) Least Squares Fit  (y=mx+ b)
0 -2.542 Resuits Map Results
1.0125 -2.993 m b -0.38599| -2.55768
2.025 -3.333 sem seb 0.004107] 0.01045
3.0375 -3.797 r squared|se y 0.998079] 0.04555
4.05 -4.05 F df 8833.755 17
405 -4.05 ss reg ss resid 18.32852| 0.035272
3.0375 -3.757
2.025 -3.397 Least Square Fit Results Key
1.0125 -2.981 m = slope
Q -2.534 b = y-intercept
-1.0125 -2.17 se m = standard error for slope
-2.025 -1.805 se b = standard error for y-intercept
-3.0375 -1.437 r squared = coefficient of determination
-4.05 -0.934 se y = standard error for the y estimate
-4.05 -0.954 ( se y = standard deviation)
-3.0375 ~-1.413 F = the F statistic
-2.025 -1.797 df = degrees of freedom
-1.0125 -2.122 $s reg = regression sum of squares
0 -2.53 §s resid = residual sum of squares
: ! | : —56 { F : :
-5 -4 -3 2 -1 0 1 2 3 4

Sensor (inches)

Reference (inches)
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10.7 LEADING EDGE FLAP SENSOR DAT. EET—

Performed by:__8rad Kessk Date: l: Test Article Serial Number:_oc+/3
10.7.1 Null Offset Test (9.8.2) , rasd_] rai[ ]

10.7.1.1 Record the Rotary Sensor Test Set value during the test and the largest sensor value.

Sensor Null Offset deg. Expected: < +/-0.30 deg

Rotary Sensor Test Set Value deg. Expected: Any constant value.
Comments:

10.7.2 Resolution Test (9.8.3) pase_] ran[ ]

10.7.2.1 Record the Rotary Sensor Test Set angle and the smallest change in the sensor angle.

RSTS Initial Angle deg. and Ending Angle deg.

Sensor Resolution deg. Expected: < +/-0.30 deg
Estimated: 43/210 ~ 0.042 deg
Proc. Spec.: 0.0330 deg

Comments:
10.7.3 Range Test (9.8.4) pase_] ran[ ]
10.7.3.1 Record the sensor and Rotary Sensor Test Set full stroke positions.
Sensor Angles ~ Full Stroke deg. Expected: -21.5 (-7) deg

+ Full Stroke deg. Expected: +21.5 (+36) deg
RSTS Angles ~ Full Stroke deg. Expected: -21.5 deg

+ Full Stroke deg. Expected: +21.5 deg
Comments:
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10.7.4 Linearity Test (9.8.5) PAsY_] Far[ ]

Record Sensor ROTARY SENSOR (RS) TEST SET POSITIONS
Positions at the

RS Positions | —21.500 [-16.125 | -10.750 | -5.375 | 0.000 | 5375 | 10.750 | 16.125 | 21.500

0 to +Full Stroke

+Full Stroke to 0

0 to —Full Stroke
~Full Stroke to 0

10.7.4.1 Print the spreadsheet containing the Rotary Sensor Test Set vs. sensor angles and the linear
regression and standard deviation analysis on those points, and attach it behind this data sheet.

10.7.4.2 Record the slope, constant, and standard deviation values.

Slope Expected: 1.0 Constant : Expected: 0

Standard Deviation

Comments:

10.7.4.3 Calculate the linear regressed range of the null and full stroke values, and account for the
standard deviation to find the linear regressed range of the null and full stroke values.
y=mx+b, where m=slope, b= constant, x = sensor angles
linear regressed range = (y — standard deviation) to (y + standard deviation)

Actual Null Angle deg. Regressed Range deg. to
deg.
Actual Min. Full Stroke Angle deg. Regressed Range deg. to
deg.
Actual Max. Full Stroke Angle deg.  Regressed Range deg. to
deg.
Comments:

10.7.4.4 Calculate the deviations of the actual data points from the best straight line and record the largest
deviation.

Sensor Nonlinearity deg. Expected: <+/-0.675 deg

Comments:
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10.7 LEADING EDGE FLAP SENSOR DATA SHEET
Performed by:__Bred Kesslar  Date: _Q‘A_f,_'ég_ Test Article Serial Number:_ 0045~

10.7.1 Null Offset Test (9.8.2) , pasd | ran[ ]

10.7.1.1 Record the Rotary Sensor Test Set value during the test and the largest sensor value.

Sensor Null Offset deg. Expected: <+/-0.30deg

Rotary Sensor Test Set Value deg. Expected: Any constant value.
Comments:

10.7.2 Resolution Test (9.8.3) pasd_] ran[ ]

10.7.2.1 Record the Rotary Sensor Test Set angle and the smallest change in the sensor angle.

RSTS Initial Angle deg. and Ending Angle deg.

Sensor Resolution deg. Expected: <+/-0.30 deg
Estimated: 43/21° ~ 0.042 deg
Proc. Spec.: 0.0330 deg

Comments:
10.7.3 Range Test (9.8.4) pasd_| Far[ ]
10.7.3.1 Record the sensor and Rotary Sensor Test Set full stroke positions.
Sensor Angles ~ Full Stroke deg. Expected: -21.5 (-7) deg

+ Full Stroke deg. Expected: +21.5 (+36) deg
RSTS Angles — Full Stroke deg. Expected: -21.5 deg

+ Full Stroke deg. Expected: +21.5 deg
Comments:
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10.7.4 Linearity Test (9.8.5) pasq ] rar| |

Record Sensor ROTARY SENSOR (RS) TEST SET POSITIONS

Positions at the
RS Positions -21.500 | -16.125 1 -10.750 | -5.375 | 0.000 5375 | 10.750 | 16.125 | 21.500

0 to +Full Stroke
+Full Stroke to 0
0 to —Full Stroke
—Full Stroke to 0

10.7.4.1 Print the spreadsheet containing the Rotary Sensor Test Set vs. sensor angles and the linear
regression and standard deviation analysis on those points, and attach it behind this data sheet.

10.7.4.2 Record the slope, constant, and standard deviation values.

Slope Expected: 1.0 Constant Expected: 0

Standard Deviation

Comments:

10.7.4.3 Calculate the linear regressed range of the null and full stroke values, and account for the
standard deviation to find the linear regressed range of the null and full stroke values.
y=mx+b, where m=slope, b= constant, x = sensor angles
linear regressed range = (y - standard deviation) to (y + standard deviation)

Actual Null Angle deg. Regressed Range deg. to
deg.
Actual Min. Full Stroke Angle deg. Regressed Range deg. to
deg.
Actual Max. Full Stroke Angle deg.  Regressed Range deg. to
deg.
Comments:

10.7.4.4 Calculate the deviations of the actual data points from the best straight line and record the largest
deviation.

Sensor Nonlinearity deg. Expected: < +/-0.675 deg

Comments:
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10.8 POWER LEVER CONTROL SENSOR DATA SHEET
Performed by:__B,ud Kessle o Date:_ ¢/z, /43 Test Article Serial Number:__ oo/
10.8.1 Null Offset Test (9.9.2) . pasq_] rarl] |

10.8.1.1 Record the Rotary Sensor Test Set value during the test and the largest sensor value.

Sensor Null Offset deg. Expected: <+/-0.325deg
Rotary Sensor Test Set Value deg. Expected: Any constant value.
Comments:

10.8.2 Resolution Test (9.9.3) pasd_] rar[ ]
10.8.2.1 Record the Rotary Sensor Test Set angle and the smallest change in the sensor angle.

RSTS Initial Angle deg. and Ending Angle deg.

Sensor Resolution deg. Expected: <+/-0.325 deg

Estimated: 2(65)/210 ~0.13 deg
Proc. Spec.: 0.0168 deg

Comments:
10.8.3 Range Test (9.9.4) pasd_] ran[]
10.8.3.1 Record the sensor and Rotary Sensor Test Set full stroke positions.
Sensor Angles - Full Stroke deg. Expected: —65 deg

+ Full Stroke deg. Expected: +65 deg
RSTS Angles — Full Stroke deg. Expected: -65 deg

+ Full Stroke deg. Expected: +65 deg
Comments:
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10.8.4 Linearity Test (9.9.5)

pAsq_] FalL[ ]

Record Sensor
Positions at the

ROTARY SENSOR (RS) TEST SET POSITIONS

RS Positions 0.000 | 16.250

32.5000

48.750

65.000

81.250 |97.5000 | 113.750 | 130.000

0 to +Full Stroke
+Full Stroke to 0

0 to —~Full Stroke

—Full Stroke to 0

10.8.4.1 Print the spreadsheet containing the Rotary Sensor Test Set vs. sensor angles and the linear
regression and standard deviation analysis on those points, and attach it behind this data sheet.

10.8.4.2 Record the slope, constant, and standard deviation values.

Slope Expected: 1.0

Standard Deviation

Comments:

Constant

Expected: 0

10.8.4.3 Calculate the linear regressed range of the null and full stroke values, and account for the
standard deviation to find the linear regressed range of the null and full stroke values.
y=mx+b, where m=slope, b= constant, x = sensor angles
linear regressed range = (y — standard deviation) to (y + standard deviation)

Actual Null Angle

Actual Min. Full Stroke Angle

Actual Max. Full Stroke Angle

Comments:

deg.

deg.

d eg.

Regressed Range deg. to
deg.
Regressed Range deg. to
deg.
Regressed Range deg. to
deg.

10.8.4.4 Calculate the deviations of the actual data points from the best straight line and record the largest

deviation.

Sensor Nonlinearity

Comments:
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deg. Expected: Linear from < +/-0.175 deg at 0°
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10.8 POWER LEVER CONTROL SENSOR DATA SHEET

Performed by:__ B,:J Kozl Date:_ (/1993 Test Article Serial Number:_ 0o Z
10.8.1 Null Offset Test (9.9.2) Featz PAsq < FAIL] ]
10.8.1.1 Record the Rotary Sensor Test Set value during the test and the largest sensor value.

Sensor Null Offset| £ ©-0¢4 deg. Ay = Lo Expected: <+/-0.325 deg
Rotary Sensor Test Set Value| _&-Cce¢ deg. Expected: Any constant value.

Comments: Midsteole c& -}*/s Senser IS 6Sic00 o+ Nell offeer diks s Given & +H
A.S’lﬁ,—o\u Lebiotem 65,0000 and fﬁ PmCACr U~ Gin b Pl A Paaa wvilwes vead.

Avg = 65000, Max= CSTo67, min = 64,930 .

10.8.2 Resolution Test (9.9.3) pasqdT rarr[ ]

10.8.2.1 Record the Rotary Sensor Test Set angle and the smallest change in the sensor angle.

RSTS Initial Angle 29,509 deg. and Ending Angle 29.577 deg.

0.0717 deg. Expected: <+/~0.325 deg
Estimated: 2(65)/210 ~ 0.13 deg
Proc. Spec.: 0.0168 deg

Sensor Resolution

Comments:  Se,.q.. CL\c.m}e), Gom 29,990 +o 30.117 Cov w ;;([e,{hu_ O«C 0.127 tethen

10.8.3 Range Test (9.9.4) pasd A Falr[ ]
10.8.3.1 Record the sensor and Rotary Sensor Test Set full stroke positions.
0.000
Sensor Angles - Full Stroke 0.000 deg. Expected: 765? deg
/3c,c0C
+ Full Stroke 130-000 _ |deg. Expected: /+6‘§I deg
0.p9T
RSTS Angles - Full Stroke|__—1.1/0 deg. Expected: 7@5" deg
{3C.cow
+ Full Stroke| _ £32.0390 deg. Expected: 76§ deg

Y‘dél

Comments: ,
7{‘ RSTS values were Fa ko whire L Sensor vo.luLAwﬂs co»-s‘.smn&\/y at 7‘4 entfreis.
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10.8.4 Linearity Test (9.9.5)

pAsqd A FarL[ ]

Record Sensor

ROTARY SENSOR (RS) TEST SET POSITIONS

Positions at the

RS Positions 0.000 | 16.250 |32.5000 | 48.750

65.000 | 81.250 }97.5000 | 113.750 | 130.000

+Full Stroke to 0

0 to +Full Stroke | 72 s d-strobs v 652 50 L5 35 used
as bh Bero fo moke e (Vonim regreisiog
(rgee ever s ! r‘-n;u!.

650co| Slciz 197.087 ] 112.65v1 /2% 287

L3002 | 79791 | 95943 | i12. 140, |728.25%

0to-Full Stroke jundes, 1,00 | 3 007 |qes9 | X
“Full Sroke to 0 JUpder | | ssi3ve] 3 evzlyg sus| edioys

10.8.4.1 Print the spreadsheet containing the Rotary Sensor Test Set vs. sensor angles and the linear
regression and standard deviation analysis on those points, and attach it behind this data sheet.

10.8.4.2 Record the slope, constant, and standard deviation values.

Slope 0.993

Standard Deviation

Comments: ﬂb Semior (s close b QAH:»j W L;NG\YKA'/. ﬂ» Cvffe“n*\')an +o o rvceﬂcnu could ba batiey,

Expected: 1.0

0.5L3

Constant|[=0.539 Expected: 0

10.8.4.3 Calculate the linear regressed range of the null and full stroke values, and account for the
standard deviation to find the linear regressed range of the null and full stroke values.

y=mx+b,

where m = slope, b = constant, x = sensor angles

linear regressed range = (y — standard deviation) to (y + standard deviation)

Actual Null Angle

LS.oe
AB.BCZ deg

Actual Min. Full Stroke Angle| /52374 deg.

Actual Max. Full Stroke Angle| /25257 [deg.

Comments:

63,
Regressed Range b3 A2 deg. to
b4 .55 deg.
Regressed Range| /5-°3 deg. to
<a+ /e.zs‘o“) Jo 156

deg.

Regressed Rangel (27999 |deg. to

{249,015 deg.

10.8.4.4 Calculate the deviations of the actual data points from the best straight line and record the largest

deviation.
ut 657
Sensor Nonlinearity (003 deg. Expected: Linear from < +/~-0.175 deg at 0°
to  <+/-15degat 65°
Comments:
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Power Lever Controf Sensor S/N 002

FOXIDATA.XLS

Reference (degrees) Sensor (degrees) Least Squares Fit (y=mx+b)
65 65 Results Map Results
81.25 81.012 m b _0.9927| -0.53882
97.5 97.087 sem seb 0.003164] 0.242879
113.75 112.654 r squaredise y 0.999827{ 0.563215
130 128.284 F df 98440.8 17
130 128.284 $s reg ss resid 31226.55| 5.392595
113.75 112.146
97.5 95.943 Least Square Fit Results Key
81.25 79.741 m = siope
65 63.602 b = y-intercept
48.75 46.891 se m = standard error for slope
32.5 31.007 se b = standard error for y-intercept
16.25 15.186 I squared = coefficient of determination
0 0] se y = standard error for the y estimate
0 0 ( se y = standard deviation)
16.25 16.376 F = the F statistic
325 31.642 df = degrees of freedom
48.75 47.845 §§ reg = regression sum of squares
65 64.047 ss resid = residual sum of squares
140 T
120 + /.
|
100 + -/
8 /
o 80 T+
g -
2 w7 e
3 .
4 + /
20 +
0 - ! } f ; t : A

80 100 120 140

Reference (degrees)
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10.9 NOSE WHEEL STEERING SENSOR DATA SHEET

Performed by:_&,.) Kesslee Date:_t/z0 /53 Test Article Serial Number:_oo |
EoA ¢

10.9.1 Null Offset Test (9.10.2) ~ pasd ] ran[@”
10.9.1.1 Record the Rotary Sensor Test Set value during the test and the largest sensor value.

+2.273 Av.="0.073
Sensor Null Offset /— 2.919 _ ldeg. K Expected: <+/-0.186 deg
Rotary Sensor Test Set Value{ __0.000 deg. Expected: Any constant value.
Comments:
10.9.2 Resolution Test (.10.3) pasd] ran[d~

10.9.2.1 Record the Rotary Sensor Test Set angle and the smallest change in the sensor angle.

RSTS Initial Angle|  75.v74 deg. and Ending Anglel_ 7S~ 739 deg.

Sensor Resolution 0.265 deg. Expected: <+/-0.186 deg
Estimated: 2(75)/2° ~ 0.29 deg
Proc. Spec.: 0.0366 deg

Comments: [emsae- clw-n;el ‘{-;ar-\ 2¥dY b o 33, SpY 'Qra A:L—Q«h% ,_,‘C $.esy¥

10.9.3 Range Test (9.10.4) pasd ] ranlel”
10.9.3.1 Record the sensor and Rotary Sensor Test Set full stroke positions.
Sensor Angles — Full Strokel ___—75.00 deg. Expected: -75 deg
+ Full Stroke 75000 deg. Expected: +75 deg
RSTS Angles — Full Strokel __—#¥. 5oy deg. Expected: -75 deg
+ Full Stroke 3.333 deg. Expected: +75 deg
Comments:

TZ\ Sernioe  reaches C\.\\ S‘{—,.,\«\Q .Co(_ POS\/#W-L Gad negative Q“""%&S, but -H(l,-c
1S no mla-&—‘.a\,\s\u}p +o -Héo. n(—m-\u..
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10.9.4 Linearity Test (9.10.5) pasqd_] ran[”

Record Sensor ROTARY SENSOR (RS) TEST SET POSITIONS

Positions at the L

RS Positions -75.000 | -56.250 | -37.500 | -18.750 | 0.000 | 18.750 | 37.500 | 56.250 | 75.000
0 to +Full Stroke 0. 220 e’:;l ?'::;J %v:_:t ' %:;I

ey A o

+Full Stroke to 0 0.000 | Towel| Tonwel | Tocel | Zoi
0 to —Full Stroke |_ g 359 | -3¢ 290] 29097 | 1200 | X
_Full Stroke to 0§/ 7591 =30 293}~ 24 907 J—p.17¢ |0, LD

10.9.4.1 Print the spreadsheet containing the Rotary Sensor Test Set vs. sensor angles and the linear
regression and standard deviation analysis on those points, and attach it behind this data sheet.

10.9.4.2 Record the slope, constant, and standard deviation values.

Slope[ 0- 192 Expected: 1.0 Constant | /8. 747 Expected: 0

Standard Deviation|___ /%.2§3 o
Ths gt trooe] pockion 15 ivly binenr but Joes At corcellate o Hhe relerenca. TL pibive tocee)
Portion 15 Sfig, greclly eblecing Ho slope, infercph gnd shanderd devicption,
10.9.4.3 Calculate the linear regressed range of the null and full stroke values, and account for the
standard deviation to find the linear regressed range of the null and full stroke values.
y=mx+b, where m=slope, b= constant, x = sensor angles
linear regressed range = (y - standard deviation) to (y + standard deviation)

Comments:

Actual Null Angle deg. Regressed Range deg. to
deg.

Actual Min. Full Stroke Angle deg. Regressed Range deg. to

deg.
Actual Max. Full Stroke Angle deg. Regressed Range deg. to } Jne

6’MD¢L¢+

deg.
Comments: \
10.9.4.4 Calculate the deviations of the actual data points from the best straight line and record the largest )

deviation.

Sensor Nonlinearity deg.Expected: Linear from <+/-0.188 deg at 0°

to  <+/-15degat750

Comments: I/lib sechon was ok ¢6Mp(i~L¢A’ Sinee e ?ogl{"'\v—‘- ranse ba,,j over Frave! Gmd-eé e

5‘*;&-—, Y°;n§Cr«;e'pf/ and StnYord deviabion So mud, Mot & ks His dadn useless,
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AN

FOXIDATA .XLS

Nose Wheel Steering Sensor S/N 001

Reference (degrees)iSensor (degrees)
0 -0.22
18.75 75
37.5 75
56.25 75
75 75

75 75
56.25 75
375 75
18.75 75
0 0
-18.75 -12.61
-37.5 -24.047
-56.25 -36.29
-75 -48.387
-75 -48.754
-56.25 -37.243
-37.5 -24.707
-18.75 -12.17
0 0.66

Least Squares Fit  (y=mx+ b)
Results Map Results
m b 0.991756{ 18.74905
sem seb 0.089499{ 4.217304
r squared|se y 0.878391] 18.3828
F df 122.792 17
ss reg ss resid 41494.78| 5744.766

Least Square Fit Results Key
m = slope
b = y-intercept
se m = standard error for slope
se b = standard error for y-intercept
r squared = coefficient of determination
se y = standard error for the y estimate
(se y = standard deviation)
F = the F statistic
df = degrees of freedom
$s reg = regression sum of squares
ss resid = residual sum of squares

Sensor (degree)

BO-F L) L N
60 +
40 +
20 +
' » o @

-60 -

Reference (degrees)
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10.9 NOSE WHEEL STEERING SENSOR DATA SHEET

Performed by:_Brad Kessl Date:__6/15/53 Test Article Serial Number:_oo 2

EcA#
10.9.1 Null Offset Test (9.10.2) ~ pasd_] ran[d
10.9.1.1 Record the Rotary Sensor Test Set value during the test and the largest sensor value.
Sensor Null Offset| £ ©.953 deg. ‘ Expected: <+/-0.186 deg
Rotary Sensor Test Set Value| __8-09° deg. Expected: Any constant value.
Comments:
10.9.2 Resolution Test (9.10.3) pass_] FAn[~

10.9.2.1 Record the Rotary Sensor Test Set angle and the smallest change in the sensor angle.

RSTS Initial Angle[ _ 24-263 deg. and Ending Anglel 27.93% deg.

Sensor Resolution

0.7 deg. Expected: <+/-0.186 deg
Estimated: 2(75)/2° ~0.29 deg
Proc. Spec.: 0.0366 deg

Comments:  Senvor Kanmged £, o0 26,833 4 26.900 Lo Sl N 0.073°

10.9.3 Range Test (9.10.4) pasd_] ran[4~
10.9.3.1 Record the sensor and Rotary Sensor Test Set full stroke positions.
Sensor Angles — Full Stroke|___~75.c02 deg. Expected: -75 deg
+ Full Stroke 7S.000 deg. Expected: +75 deg
RSTS Angles ~ Full Stroke| __~98.332 deg. Expected: -75 deg
+ Full Stroke| /%857 deg. Expected: +75 deg

Comments: )
7zL Sensar .ucLa.s -Q.H SH:LA.} bu{' does not C\'H‘f\‘-lbﬂ'& +o *A m&@—(h%,

— . RsTS . .
Zn e pe s Fme A‘mgw\/ He semsor resds a2 9/°  Srorn S0.057 4 4 §S7 -l e

Feom 15557 e 43,000
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10.9.4 Linearity Test (9.10.5) pasd_] ran[ot”

Record Sensor ROTARY SENSOR (RS) TEST SET POSITIONS
Positions at the
RS Positions ~75.000 | -56.250 § -37.500 | -18.750 | 0.000 18.750 | 37.500 | 56.250 | 75.000
0 to +Full Stroke -0.073| (9.252 | 32.9% | c9.5i8 |70.028
+Full Stroke to 0 ~0.293 | 22,441 | 53452 | 7701 | 710628

0to —Full Stroke |70 235 | -Cl.504 |-99.99/ 1~22.007 | 5S¢
~Full Stroke t0 0 v oy |71 5981 ~9709/ | =17./55 | 2.933

10.9.4.1 Print the spreadsheet containing the Rotary Sensor Test Set vs. sensor angles and the linear
regression and standard deviation analysis on those points, and attach it behind this data sheet.

10.9.4.2 Record the slope, constant, and standard deviation values.

Slopel /061 Expected: 1.0 Constant [ 0-457 Expected: 0

Standard Deviation 1724 ,
T hyskeresis f ey sensow {t\.nffi lovse. T marimum and Advimam Strokes S l’fis Strsor Gre

hesrly recch. ) rbny Aé.j.-‘v.bs shoct ot the no(euma. Y Y ValuS, but no eveetravgl occars. TZer
10.9.4.3 Calculate the linear regressed range of the null and full stroke values, and account for the is « 1»7 g of

Comments:

standard deviation to find the linear regressed range of the null and full stroke values. &L:..—l, Gondtund valie
y=mx+b, where m=slope, b = constant, x = sensor angles v e mrax. o pain,
linear regressed range = (y — standard deviation) to (y + standard deviation) Strakee Lengif,
24 33/ -
Actual Null Angle ~0.293 |deg. Regressed Range| ~71.262 deg. to
g.18c deg.

Actual Min. Full Stroke Anglel_~7/l.09/ _|deg.  Regressed Range|_"87.291 _|deg. to

~71.849 deg.

Actual Max. Full Stroke Anglel 11628 [deg.  Regressed Rangel 72.748  |deg. to

¥8.2i0 deg

Comments:

10.9.4.4 Calculate the deviations of the actual data points from the best straight line and record the largest

deviation. °
qt 215
Sensor Nonlinearity /2,678 deg. Expected: Linear from < +/-0.188 deg at 0°
to <+/-15degat75°
Comments:
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’

Nose Wheel Steering Sensor /N 002

Reference (degrees){Sensor (degrees)
, 0 -0.073
18.75 19.282
37.56 32.991
56.25 69.868
75 71.628

75 71.628
56.25 71.701
37.5 53.152
18.75 22.141

0 -0.293
-18.75 -22.067
-37.5 -44.941
-56.25 -61.804
-75 -70.235

-75 -71.041
-56.25 -71.848
-37.5 -47.141
-18.75 -17.155
0 2,933

FOXIDATA.XLS

Least Squares Fit  (y=mx + b)
Results Map Results
m b 1.06706) 0.459263
sem seb 0.03759] 1.771265
rsquared|se y 0.979339| 7.720767
F df 805.8254 17
$s reg ss resid 48035.45| 1013.374

Least Square Fit Results Key

m = slope

b = y-intercept

se m = standard error

for slope

se b = standard error for y-intercept

I squared = coefficient of determination

se y = standard error for the y estimate
( se y = standard deviation)

F = the F statistic

df = degrees of freedom

$s reg = regression sum of squares

ss resid = residual sum

of squares

Sensor (degree)

80

k

-20 ] 20
n -20 +
40 +
60 +
80 +

Reference (degrees)
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covr 1% not ‘Le""hL
ZDA‘*) or EoA ﬁz

10.10 TOTAL PRESSURE SENSOR DATA SHEET

Performed by: Date: Test Article Serial Number:;_¥030-32-0/

10.10.1 Leak Test (9.11.2) . pasd_] ran[ ]

10.10.1.1 Print the file containing the sensor output data and attach it behind this data sheet.

10.10.1.2 Attach a copy of the ADT-222 data behind this data sheet.

Sensor Data Leak Rate in. Hg per minute
Expected: < 0.010 in Hg per minute.

ADT-222 Data Leak Rate in. Hg per minute
Expected: < 0.010 in Hg per minute.

(Sensor Data Leak Rate minus ADT-222 Data Leak Rate) in. Hg per minute
Expected: < 0.002 in Hg per minute. '

Comments:

10.10.2 Warm Up Test (9.11.3) ' pasqd_] ran[ ]

Room Temperature degrees F

10.10.2.1 Attach to this data sheet a description/sketch of the sensor orientation.
10.10.2.2 Print the file containing the sensor output data and attach it behind this data sheet.

10.10.2.3 Attach a copy of the error plot as a function of time.

Maximum Observed Error in. Hg
Expected: < 0.40 in Hg.

Comments:

A-196




10.10.3 Room Temperature Conversion Accuracxz Hysteresis Test (9.11.4)

Room Temperature

10.10.3.1 Attach to this data sheeta description/sketch of the sensor orientation.

degrees F

pasq_] rar] |

10.10.3.2 Print the file containing the sensor output data and attach it behind this data sheet.

10.10.3.3 Attach a copy of the error plot as a function of time. Fill in the table below.

Room Temperature Test Results

(in. Hg)
Input |Maximum | Minimum| Average Input |Maximum | Minimum | Average
Pressure Error Error Error Pressure Error Error Error
29.000 56.000
26.000 59.000
23.000 62,000
20.000 65.000
17.000 68.000
14.000 71.000
11.000 74.000
8.000 77.000
5.000 80.000
2.000 77.000
5.000 74.000
8.000 71.000
11.000 68.000
14.000 65.000
17.000 62.000
20.000 59.000
23.000 56.000
26.000 53.000
29.000 50.000
32.000 47.000
35.000 44.000
38.000 41.000
41.000 38.000
44.000 35.000
47.000 32.000
50.000 29.000
53.000
Maximum Observed Error in. Hg

Expected: < 0.40 in Hg.

Comments:
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“Cold” Oven Temperature

Conversion Accura

10.10.4 ”Cold” and “Hot” e cy/Hysteresis Test (9.11.5)

degrees F

pasq_] Fan[ |

10.10.4.1 Attach to this data sheet a description/sketch of the sensor orientation during “cold” test.

10.10.4.2 Print the file containing the “cold” sensor output data and attach it behind this data sheet.

10.10.4.3 Attach a copy of the “cold” error plot as a function of time. Fill in the table below.

”Cold” Temperature Test Results

(in. Hg)
Input |Maximum | Minimum | Average Input | Maximum | Minimum | Average -
Pressure Error Error Error Pressure Error Error Error
29.000 56.000
26.000 59.000
23.000 62.000
20.000 65.000
17.000 68.000
14.000__. 71.000
11.000 74.000
8.000 77.000
5.000 80.000
2.000 77.000
5.000 74.000
8.000 71.000
11.000 68.000
14.000 65.000
17.000 62.000
20.000 59.000
23.000 56.000
26.000 53.000
29.000 50.000
32.000 47.000
35.000 44.000
38.000 41.000
41.000 38.000
44.000 35.000
47.000 32.000
50.000 29.000
53.000
Maximum Observed Error in. Hg

Expected: < 0.40 in Hg.

Comments:
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“"Hot” Oven Temperature

degrees F

10.10.4.4 Attach to this data sheet a description/sketch of the sensor orientation during “hot” test.

10.10.4.5 Print the file containing the “hot” sensor output data and attach it behind this data sheet.

10.10.4.6 Attach a copy of the “hot” error plot as a function of time. Fill in the table below.

“Hot” Temperature Test Results

(in. Hg)
Input | Maximum | Minimum | Average Input | Maximum { Minimum | Average
Pressure Error Error Error Pressure Error Error Error

29.000 . 56.000
26.000 59.000
23.000 62.000
20.000 65.000
17.000 68.000
14.000 71.000
11.000 74.000
8.000 77.000
5.000 80.000
2.000 77.000
5.000 74.000
8.000 71.000
11.000 68.000
14.000 65.000
17.000 62.000
20.000 59.000
23.000 56.000
26.000 53.000

| 29.000 50.000
32.000 47.000
35.000 44.000
38.000 41.000
41.000 38.000
44.000 35.000
47.000 32.000
50.000 29.000
53.000

Maximum Observed Error in. Hg

Expected: < 0.40 in Hg.

Comments:
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10.10.5 G-Sensitivity Test (9.11.6)

Room Temperature

degrees F

pasq_] Fan[ |

10.10.5.1 Attach to this data sheet a description/sketch of the sensor orientation in each of its 6 positions.

10.10.5.2 Print the file containing the sensor output data and attach it behind this data sheet. Fill in the

table below.

Maximum Observed Error
Expected: < 0.40 in Hg.

Comments:

10.10.6 “Creep” Test” (9.11.7)

Room Temperature

G-Sensitivity Test Results
(in. Hg)

Sensor { Maximum | Minimum | Average
Position Error Error Error

1

2

3

4

5

6

in. Hg
degrees F

10.10.6.1 Attach to this data sheet a description/sketch of the sensor orientation.

pasq_| Eall[ ]

10.10.6.2 Print the file containing the sensor output data and attach it behind this data sheet.

10.10.6.3 Attach a copy of the error plot as a function of time.

Maximum Observed Error
Expected: < 0.40 in Hg.

Comments:

in.

Hg
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10.10.7 "TJitter” /Short—Term Stability Test (9.11.8

Room Temperature

10.10.7.1 Attach to this data sheet a description/sketch of the sensor orientation.

degrees F

pasq_] ralL ]

10.10.7.2 Print the file containing the sensor output data and attach it behind this data sheet.

10.10.7.3 Attach a copy of the error plot as a function of time.

Maximum Observed Error

in. Hg

Expected: < 0.40 in Hg.

Comments:
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10.10.8 Humidity Sensitivity Test (9.11.9)

Room Temperature

degrees F

pasq_] FaIL[ ]

10.10.8.1 Attach to this data sheet a description/sketch of the sensor orientation during “hot” test.

10.10.8.2 Print the file containing the “hot” sensor output data and attach it behind this data sheet.

10.10.8.3 Attach a copy of the Humidity Sensitivity error plot as a function of time. Also attach an error
plot between this test and the “Hot” Test as a function of input pressure. Fill in the table below.

Humidity Sensitivity Test Results

(in. Hg)
Input |Maximum [ Minimum| Average Input | Maximum | Minimum | Average
Pressure Error Error Error Pressure Error Error Error
29.000 56.000
26.000 59.000
23.000 62.000
20.000 65.000
17.000 68.000
14.000 71.000
11.000 74.000
8.000 77.000
5.000 80.000
2.000 77.000
5.000 74.000
8.000 71.000
11.000 68.000
14.000 65.000
17.000 | 62.000
20.000 59.000
23.000 56.000
26.000 53.000
29.000 50.000
32.000 47.000
35.000 44.000
38.000 41.000
41.000 38.000
44.000 35.000
47.000 32.000
50.000 29.000
53.000
Maximum Observed Error in. Hg

Expected: < 0.40 in Hg.

Comments:
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10.11 TOTAL TEMPERATURE PROBE DATA SHEET
Performed by:__Se{{ S..if,. Date: b/ /13 Test Article Serial Number:_ 2

10.11.1 ERT Element Accuracy Test (9.12.1) PASSlE/ FAILD

10.11.1.1 Ice Bath Temperature 32 degrees F
10.11.1.2 Attach the ice bath PRT data behind this data sheet.

All samples within 50.00 +/~0.05 Ohms?  YE A No[_]

10.11.1.3 Average Ice Bath Resistance of PRT 1 49992 Ohms
10.11.1.4 Average Ice Bath Resistance of PRT2|__49. 995 Ohms
10.11.1.5 Boiling Distilled Water Bath Temperature degrees F A secend point wes

x’\o‘\' U$ak SinGaL *Ll.
PRT ?.z_rc,,—,wz.\ so well
a 32°F

10.11.1.6 Attach the boiling distilled water bath PRT data behind this data sheet.
All samples within 69.63 +/~0.15 Ohms? YESI:] Nd:'

10.11.1.7 Average Boiling Water Bath Resistance of PRT 1 Ohms
10.11.1.8 Average Boiling Water Bath Resistance of PRT 2 Ohms
Comments: -7
m ice b )’Z -P:Mra(,ra}'uy-e was Ve e:l wtl‘{. ')‘LVMo c:n’o(z 1 re $istanca rea ).ij
are very S‘\aua
% L//ow. g #3545 weve na“' 2. (orm‘l Since }'A FoA s cammot decole +L, 72D elewun t ver_;___we” For dr\ar\w)
2 Initial Room Iemp_erature Check—Out (9.12.2) PASd:l FAII_D jSec veselis
ﬁs o Hmp.
Room Temperature degrees F Semso SN 3.
10.11.2.1 Print the file containing the sensor output data and attach it behind this data sheet. Fill in the
table below.
Compensated Temperature Readings
(Degrees F)
Temp |Maximum | Minimum| Average
Reading Error Error Error
PRT Total
Temp
PRT Amb.
Temp
TRD Total
Temp

A-203



Average temperature outputs within +/- 2.0 degrees F of simulation? YESD Nd:'
ADC BIT Fails? ves[_] Nno[]

Comments:

10.11.3 Deicing Heater Operation Test (9.12.3) PASSI:I FAII_L__'

Room Temperature degrees F

10.11.3.1 Attach the deicing heater power data and plot to the back of this sheet.

Maximum Power Drawn After 5 Minutes Watts
Expected: < 170 Watts

Comments:

10.11.4 General Thermal Test (9.12.4) PASY_| Fa1L]_]
10.11.4.1 Attach all PRT and TRD temperature data to the back of this sheet.

10.11.4.2 Attach ambient oven temperature data to the back of this sheet.
10.11.4.3 Attach a listing of compensated PRT temperature data to the back of this sheet.

Maximum Difference Between PRT and TRD Readings at a Given Test Point

Degrees F
Expected: < +/-0.50 degrees F

Maximum Difference Between Oven Temperature and Either PRT or TRD Readings at a Given
Test Point

Degrees F
Expected: < +/-2.00 degrees F

Comments:
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10.11 TOTAL TEMPERATURE PROBE DATA SHEET
Performed by: Jell Snoul., Date: b/23%/93 Test Article Serial Number:_03

10.11.1 PRT Element Accuracy Test (9.12.1) passt Fan]

10.11.1.1 Ice Bath Temperature 32 degrees F
10.11.1.2 Attach the ice bath PRT data behind this data sheet.

All samples within 50.00 +/- 0.05 Ohms?  YESA NO[_]

10.11.13 Average Ice Bath Resistance of PRT 1{___5 0.038 Ohms
10.11.1.4 Average Ice Bath Resistance of PRT 2 50.008 Ohms
10.11.1.5 Boiling Distilled Water Bath Temperature degrees F A Second poin woas

net US:.) Sinee ‘}'L..
PRY Pzrfarme.l so well
at 32°F,

10.11.1.6 Attach the boiling distilled water bath PRT data behind this data sheet.
All samples within 69.63 + /- 0.15 Ohms? YES{:’ Nd:l

10.11.1.7 Average Boiling Water Bath Resistance of PRT 1 Ohms
10.11.1.8 Average Boiling Water Bath Resistance of PRT 2 Ohms
Comments: \
‘71'- jce LG)’Z '{-Chr)g,rr.l“pg WG vu‘.gel (r'gh‘*z a %rmo ca«'p(a., %. residdmace mJi—ﬁs are
Very Shabls.
10.11.2 Initial Room Temperature Check-Out (9.12.2) pasqd_] ran[&f”
Room Temperature degrees F
10.11.2.1 Print the file containing the sensor output data and attach it behind this data sheet. Fill in the
table below.
Compensated Temperature Readings
(Degrees F)
Temp [Maximum { Minimum| Average
Reading Error Error Error
PRT Total
Temp
PRT Amb.
Temp
TRD Total . .
Temp j&{* R
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FOCSI EOA Environmental Test Plan
Rev. 6/28/93

11.0 SCOPE

This test plan establishes the documents, equipment, and procedures necessary to verify the
operation of the Electro-Optic Architecture (EOA) under the required vibration, thermal, altitude,
and electromagnetic environments.

12.0 APPLICABLE DOCUMENTS
The following documents of the issue shown form a part of this test plan to the extent specified.

12.1 McDonnell Douglas Corporation Documents

WS-AD-3239 Electro—optic Architecture Procurement Specification
Rev. A8 DEC 89

122 Government Documents
MIL~E~-5400T Electronic Equipment, Airborne, General Specification for

MIL-STD-461C Electromagnetic Emission and Susceptibility Requirements for the Control of
Electromagnetic Interference

MIL-STD-462 Electromagnetic Interference Characteristics, Measurement of
MIL-STD-704D Aircraft Electrical Power Characteristics
MIL-STD-810D Environmental Test Methods and Engineering Guidelines

13.0 SUMMARY

13.1 Test Plan Objective

The objective of the test is to verify the operation of the EOA when exposed to various environmental
extremes. This will be accomplished by comparing the performance of the EOA during and after the
environmental test to its performance before the environmental test.

13.2 Location
All tests will be performed at the MDC Avionics Laboratories or Environmental Test Facilities.
13.3 Standard Conditions

All tests shall be performed at prevailing laboratory temperatures, barometric pressures, and
humidities unless otherwise specified.

13.4 Equipment

The test equipment consists of commercially available equipment and MDC designed equipment and
is listed in Table I.
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135 Specific Tests
13.5.1 Functional Test

Recording the output of the sensors as they remain at a constant value will determine if the EOA is
functioning properly. This test is performed initially to establish baseline results and then after
each environmental test to verify proper operation.

13.5.2 Monitor Test

Recording the position sensors’ output of a constant value as the environmental tests are performed
will determine if the EOA is functioning properly during the test. This test is not listed as the
Monitor Test in the procedures but is performed as part of each test procedure.

13.5.3 Vibration Test

Performing three vibration tests — sinusoidal resonance survey, sinusoidal resonance dwell and
frequency cycling, and random frequency vibration — will determine the ability of the EOA to
operate under the expected vibration environment.

13.5.4 Thermal Test

Cycling the temperature of the air surrounding the EOA from room temperature to 75°C to -300C
to room temperature will determine the ability of the EOA to operate under the expected
temperature environment.

13.5.5 Altitude Test Procedure

Cycling the pressure surrounding the EOA from room pressure to sea level pressure to the pressure
at 50,000 feet to room pressure will determine the ability of the EOA to operate under the expected
pressure environment.

13.5.6 El i¢ Interference T

Obtaining the EM radiation and conduction output of the EOA will determine how the EOA will
affect the aircraft.

13.5.7 Final Verification Test

The Integration Test Procedure for one of the sensors will be performed to determine the effect of
the environmental tests on the integrated operation of the EOA and a sensor.

13.6 Failure Handling

Failures during the test procedure will be recorded, analyzed, and corrected. For a failure, the
remaining portion of the current test will be completed provided the unit under test will not be
damaged, a correction will be implemented, and the failed test will be repeated.
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14.0 TEST PROCEDURES

14.1 Equipment _
Table1
Environmental Test Plan Equipment List
MANUFACTURER
ITEM DESCRIPTION AND MODEL RANGE |ACCURACY
FOCSI Test PC - DTK 386
1 IBM Clone PC (386) MDC
1553 Interface Board 74T054099-1001

2 | Vibration Table MDC e —

3 | Temperature Chamber I%e&t)a Design 325)88 i‘ —_—

4 | Altitude Chamber MDC —_—

5 Electromagnetic Chamber MDC _ —

14.2 Functional Test Procedure (Used during the environmental tests. Not a stand alone test.)

14.2.1 Procedure

14.2.1.1 Connect the sensors to the EOA so that the sensors will not be disturbed and the sensor values
will remain constant. If possible, adjust the sensors to some approximate known value to
establish a baseline sensor value.

14.2.1.2 Use the FOCSI Test PC to record the position of each sensor.

14.2.2 Data Evaluation

14.2.2.1 Examine the sensor values recorded throughout the environmental test to determine if the sensor
values changed or other unexpected things occurred.

14.2.3 Expected Results
14.2.3.1 The sensor values will be constant throughout testing.
14.3 Vibration Test Procedure

14.3.1 General Preparation

14.3.1.1 Place the EOA in its holding fixture and attach it to the vibration table. Connect to the EOA the
sensors and FOCSI Test PC which are off of the vibration table.

14.3.1.2 Attach accelerometers to the EOA and record their responses.

14.3.1.3 Use the FOCSI Test PC to monitor the constant sensor values as the vibration tests are performed.
Record the sensor values throughout the test, and record any sensor reading deviations.

14.3.1.4 The following tests will be performed in each of the three orthogonal axes, with each of the tests
being completed in one axis before the tests are performed in the next axis.
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14.3.2 Resonance Survey Test
14.3.2.1 Procedure

14.3.2.1.1 A sinusoidal frequency sweep shall be made over 10 minutes from 5 to 2000Hz at the lesser
amplitude of 0.024 inch peak-to-peak or +/-2g.

14.3.2.1.2 Perform the Functional Test 14.2.

14.3.2.2 Data Evaluation

14.3.2.2.1 Note the resonant points and describe the modes of each resonant point.

14.3.2.3 Expected Results

14.3.2.3.1 The EOA will survive the test, and the sensor values will be constant throughout testing.

14.3.3 Performance Random Vibration Test

14.3.3.1 Procedure

14.3.3.1.1 Perform the random vibration profiled in Figure 1 over 30 minutes.
14.3.3.1.2 Perform the Functional Test 14.2.

14.3.3.2 Data Evaluation

14.3.3.2.1 Note the resonant points and describe the modes of each resonant point.

14.3.3.3 Expected Results

14.3.3.3.1 The EOA will survive the test, and the sensor values will be constant throughout testing.

14.3.4 Minimum Structural Rigidity Random Vibration Test
14.3.4.1 Procedure

14.3.4.1.1 Perform the random vibration profiled in Figure 2 over 60 minutes.
14.3.4.1.2 Perform the Functional Test 14.2.
14.3.4.2 Data Evaluation

14.3.4.2.1 Note the resonant points and describe the modes of each resonant point.

14.3.4.3 Expected Results

14.3.4.3.1 The EOA will survive the test, and the sensor values will be constant throughout testing.

14.3.5 Repeat 14.3 for the remaining axes.
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14.4 Thermal Test Procedure

14.4.1 Procedure

14.4.1.1 Place the EOA and temperature sensor into the temperature chamber, and connect the sensors and
FOCSI Test PC to the EOA.

14.4.1.2 Place a thermocouple through a vent hole in the EOA chassis module access cover into the space
between the front panel and the power supply to measure the EOA internal temperature. Place a
thermocouple in the temperature chamber near the EOA to measure the ambient air around the
EOA.

14.4.1.3 Use the FOCSI Test PC to monitor the constant sensor values as the temperature is changed from
room temperature to 75 to -30°C to room temperature. Record the sensor values every five
degrees of chamber ambient temperature when increasing or decreasing temperature, and every
five minutes when holding the chamber at -30° or 75°C.

14.4.1.4 Slowly raise the temperature to 75%C and hold for one hour while recording sensor values.
14.4.1.5 Slowly lower the temperature to -30°C and hold for one hour while recording sensor values.

14.4.1.6 Raise the temperature of the chamber to room temperature, and monitor the sensor values for
fifteen minutes while recording the sensor values.

14.4.1.7 Perform the Functional Test 14.2.

14.4.2 Data Evaluation

14.4.2.1 The recorded EOA outputs should show constant sensor values with no deviations.
14.4.3 Expected Results

14.4.3.1 The EOA will survive the test, and the sensor values will be constant throughout testing
145 Altitude Test Procedure

14.5.1 Procedure

14.5.1.1 Place the EOA and pressure sensor into the altitude chamber, and connect the sensors and FOCSI
Test PC to the EOA.

14.5.1.2 Route the thermocouple through one of the the EOA chassis air and moisture equalization holes
and attach the thermocouple inside the EOA near the power supply. The temperature must not
greatly exceed the maximum internal operating temperature recorded in Thermal Test Procedure.

14.5.1.3 Operate the EOA until the temperature inside begins to stabilize. Abort the test if the temperature
greatly exceeds the internal operating temperature recorded in Thermal Test Procedure.

14.5.1.4 Use the FOCSI Test PC to monitor the constant sensor values as the altitude is changed from room
altitude to 50,000 feet to room altitude. Record the sensor values as much as possible while
increasing or decreasing pressure and every 5 minutes while holding at a constant pressure.

14.5.1.5 Evacuate the chamber at a rate of 500ft/sec to a pressure equaling 50,000 feet and hold for one
hour while recording sensor values.
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14.5.1.6 Raise the pressure in the chamber at a rate of 1000ft/sec until room pressure is reached, and
continue to monitor the sensor values for fifteen minutes while recording sensor values.

14.5.1.7 Perform the Functional Test 14.2.
14.5.2 Data Evaluation
14.5.2.1 The recorded EOA outputs should show constant sensor values with no deviations.

14.5.3 Expected Results
14.5.3.1 The EOA will survive the test, and the sensor values will be constant throughout testing

146 E icI Test P,
14.6.1 Procedure

14.6.1.1 Place the EOA into the EMI chamber, and set up the EOA and cabling per MIL-STD-462. Make
sure the EOA chassis is bonded to the ground plane. Except for the first two meters of the power
and 1553 cables, shield all of those cables including the 1553 termination resistor..

14.6.1.2 When the EOA is on, check the operation of the LEDs in J2 and the operation of the 1553 bus with
an oscilloscope. The LEDs should be on, and the 1553 activity should show four command words
with four responses.

14.6.1.3 Measure the EM radiation and conduction from the operating EOA according to MIL-STD-462
and MIL-STD—461C (Class A1) RE02 and CE(3.

14.6.2 Data Evaluation and Expected Results

14.6.2.1 The radiated and conducted emissions of the EOA should be within the limits specified by
MIL-STD—461C (Class A1) RE02 and CE03.

14.7 Final Verification Test P
14.7.1 Procedure
14.7.1.1 Perform the Integration Test Plan procedure for one of the sensors. (The Rudder Pedal Sensor.)

14.7.2 Data Evaluation

14.7.2.1 Compare the original Integration Test Plan results with the Final Verification Test results.
14.7.3 Expected Results

14.7.3.1 The Final Verification Test results will match the original Integration Test Plan results.

15.0 DATA SHEETS

A-213




15.1 VIBRATION TEST DATA SHEET
15.1.1 Resonance Survey Test (14.3.2) é/zz/% Brod Kessler PASS{Z/FAH-D

15.1.2 Print each of the sensor data files for the constant values and attach them behind this data sheet.

All of the Sensors values are constant YEQ/N(D Expect Yes. N
3
15.1.3 Vibration results will be in a technical report; attach it behind the Vibration Test data sheets. Vel ( ‘{1 RS N
- Ré«(é AR o™

Commens: ,A c AL

SénSc’(‘ S._G“,.M_ ('_._____k;' W PN«SS e S‘-V-Sof

Pirel St O Termparature | SIN 4o3c-327

T+ ool Pressure 2 5 on Vibration 0O

NS 002 PLC ; g" xhure wi +h LODO L ’}\r\"’g

LE & 00‘{3 ,I EoA ’ 7 V\?‘buz;‘

Qu;‘\{w P:da) 022 ,/ Pome) IV

Shelniizec 2
ué& oG
15.1.4 Performance Random Vibration Test (14.3.3) pasd T} Fan[]

15.1.4.1 Print each of the sensor data files for the constant values and attach them behind this data sheet.

All of the Sensors values are constant YEQ/N(D Expect Yes.
15.1.4.2 Vibration results will be in a technical report; attach it behind the Vibration Test data sheets.

Comments:

15.1.5 Minimum Structural Rigidity Random Vibration Test (14.3.4) pasd_] FAILE]'/

15.1.5.1 Print each of the sensor data files for the constant values and attach them behind this data sheet.

All of the Sensors values are constant YEQ/N(E Expect Yes.

15.1.5.2 Vibration results will be in a technical report; attach it behind the Vibration Test data sheets.

Comments: N . .
T-I\.s- lonc) t{‘uA]v\ql Minirmurm Shru c+um[ r.“f){j) \—7 o8 ot COMFL-)&A due to Q

g«‘« \vw\e. ;n &-Lﬁ_ Pg\,.,.z( >UPF‘7 . m b*’Lu axes A\A L;,\,.g ‘;é,‘; -J(.S Ftam on ‘*’A‘M‘an J S'L\L'ce.ssg-c\ \7
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3.

Vibration testing was conducted on an Electro-Optic
Architecture (EOA) unit, an optic to electric decoder, for the
Fiber Optic Control System Integration Program (FOCSI). The
object of this test was to determine if the EOA would operate
properly during the vibration test program. The test program
included a sinusoidal (sine) vibration resonance survey, a
random vibration performance test, and a random vibration
minimum structrual rigidity test.

The test fixture, obtained from the Navy by the Project, was
attached to the vibration exciter vertical adapter for testing
in the vertical axis or to the horizonal table for testing in
the horizontal axes. The EOA was attached to the fixture via
the normal attachment method, pins on the rear and thumb
screw/hinge fastners on the front. A triaxial accelerometer
was bonded to the fixture and the inline channel was used as
the control accelerometer. The signals from the control
accelerometer were connected, via a charge amplifier, to a
digital vibration control system which used the signal in the
closed-loop feedback circuit to control the vibration test
environment. Three triaxial accelerometers (R1, R2, R3) were
bonded to the EOA, reference Figure 1, and the inline channels
were used to monitor the frequency response of the EOA at
these locations. The signals from these accelerometers were
connected to, via charge amplifiers, the auxiliary channels of
the vibration control system to obtain the frequency response
plots. During the second vertical axis test and for the
remainder of the test, accelerometers Rl, R2 and R3 .were
removed from the unit. Two uniaxial accelerometers (R4 and
R5) and one triaxial accelerometer were used to monitor the
the frequency response of the EOA. Accelerometer R4 was
bonded to the Bus Controller (BC) Card (in the longitudinal
axis), accelerometer R5 to the back plane between slots 2 and
3 (in the lateral axis) and accelerometer R6 to the front top
corner (reference Figure 1) to monitor the frequerncy response
at these locations.

The test program consisted of a sine resonance survey, a
random vibration performance test, and a random vibration
minimum structural rigidity test, as stated in MDC Report
A3376 Addendum II, paragraphs, 4.2.2 and 4.2.17. The
resonance survey consisted of a 10 minute sine sweep from 10
to 2000 Hz with the input levels of Figure 2 (0.024 inch
double amplitude or 2 g peak whichever was less). The
frequency was swept at a logarithmic rate. The performance
test consisted of subjecting the EOA to the vibration spectrum
of Figure 3 for 30 minutes per axis. The minimum structural
test consisted of subjecting the EOA to the vibration spectrum
of Figure 4 for 60 minutes per axis. A Project representative
used the FOCSI Test Computer to monitor and record the the EOA

" constant sensor values during the vibration test.

The actual vibration test program conducted and the results
obtained are presented in Table 1. The input (control) and

MCDORNELL DOUGLAS
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response plots obtained during the test program are presented
in Figures 5 through 52. The sine frequency response plots
present transfer function (Xfer Mag) versus frequency. The
plots obtajned during the random tests present power spectral
density (g“/Hz) versus frequency. The EOA exhibited some
problems (no monitor update) after 10 minutes and 10 seconds
of the performance test in the vertical axis (first axis).
The problems were with the two 1773/1553 cards. The two cards
were removed, the "data bus" jumpered, and testing continued.
The EOA also exhibited some additional problems after 6
minutes and 38 seconds of the structural rigidity test in the
vertical axis. The EOA was returned to the avionics lab for
repairs and the test was reinitiated in the vertical axis.
The vibration test was then completed in the vertical and
lateral axes with no additional problems. However, the EOA's
internal power supply failed after 23 minutes and 16 seconds
of the structural rigidity test in the longitudinal axis.
Project decided to stop testing at this point, since the EOA
had passed the performance test requirements.

Any conclusions as to the ability of the EOA to operate
properly during the vibration test is left to the Project.

RMCDONNELL DOUGLAS
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TABLE 1 - CHRONOLOGICAL VIBRATION TEST LOG
FIBER OPTIC CONTROL SYSTEM INTEGRATION (FOCSI) PROGRAM

ELECTRO-OPTIC ARCHITECTURE (EQA) UNIT

TEST
DATE

TEST
NO.

TEST
TYPE

TEST
FREQUENCY
(Hz)

VIBRATION
INPUT
LEVEL

TEST
TIME
(min)

Resonant Survey 10-2000 {Figure 2

20

The test was conducted in two 10 minute
sweeps to obtain the frequency response
plots.

Performance 10-2000 (4.4 grms

30

The test was stopped after 10 minutes &
10 seconds when the monitoring system
stopped updating. The two 1553/1773
converter cards were removed, the data
bus was jumpered together and testing
resumed. The test was completed without
additional problems.

Structural Rigidity | 10-2000 |7.7 grms

6.6

The test was stopped after 6 minutes &
38 seconds when the monitoring system
stopped updating again.

The EOA was repaired and testing was
reinitiated (without the two converter
cards) in the vertical axis. Accels R1,
R2, & R3 were removed and R4, R5, & R6
were installed.

Structural Rigidity | 10-2000 |7.8 grms

No faflures detected.

Performance 10-2000 (4.3 grms

30

No failures detecteq.

- Resonant Survey 10-2000 |Figure 2

20

The test was conducted in two 10 minute
sweeps to obtain the frequency response
plots.

Lat.

Resonant Survey 10-2000 |Figure 2

19

The frequency response plots were
obtained in one sweep for this test.

Structural Rigidity | 10-2000 {7.7 grms

60

No failures detected.

07-14-93

Lat.

Performance 10-2000 [4.4 grms

30

No failures detected.

Long.

1¢

11

12

Resonant Survey 10-2000 |Figure 2

18

The freguency response plots were
obtained in one sweep for this test.

Performance 10-2000 (4.4 grms

30

No fallures detected.

Structural Rigidity | 10-2000 |7.7 grms

23.3

The test was stopped after 23 minutes &
16 seconds due to a failure of the
internal power supply. Project decided
to stop testing, since the EOA had
successfully completed the performance
level test.

MCDORNELL DOUGLAS
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Vamsoc Vales o Vibabion Tast

RT 4 EOA in Nevdicdl Axs
* DONE

MSG -2 Sensor Values
WD VALUE NAME WD VALUE NAME

1 64FE Total Temp 496.559 DegR -->FAULT UTrav

2 4800 Pitot Pressure 1.250 Hg -=>FAULT UTrav UPwWr

3 4F2B Long. Stick 1.392 In -=>FAULT OSlew

4 5334 Right TEF 2.443 In -->FAULT OSlew

5 155A NWS -24.267 Deg

6 S5BFF Right LEF 36.000 Deg —=>FAULT OTrav OSlew

7 5C00 Power Lever Cntl 0.000 Deg —->FAULT UTrav UPwr

8 233E Rudder Pedal 0.467 In

9 6501 Left Stabilator -1.771 In -=>FAULT OSlew

10 2954 Left Rudder -0.223 In

3 max= 1.351 min= 1.351 avg= 1.351 8 max= 0.467 min= 0.466 avg= 0.466
4 max= 2.118 min= 1.888 avg= 2.003 9 max= -1.771 min= -2.356 avg= -2.064

WD

=

SOOIV WN

(S -

max=-19.428 min=-28.519 avg=-23.974

2

VALUE

D7FE
4800
4F1E
5323
5558
5BFF
5C00
233D
64AA
2952

max=
max=

max=-16.642 min=-29.252 avg=-22.947

10 max= -0.141 min=

-0.226 avg= -0.183
ENTER DATA preXSweep

EOA
* DONE
Sensor Values
NAME WD VALUE NAME
Total Temp 909.462 DegR -->FAULT UTrav
Pitot Pressure 1.250 Hg -=>FAULT UTrav UPwr
Long. Stick 1.354 In -->FAULT OSlew
Right TEF 2.308 In -=->FAULT OSlew
NWS -24.560 Deg -->FAULT OSlew
Right LEF 36.000 Deg -=>FAULT OTrav OSlew
Power Lever Cntl 0.000 Deg ~=>FAULT UTrav UPwr
Rudder Pedal 0.466 In
Left Stabilator -2.377 In —->FAULT OSlew
Left Rudder ~0.226 In
1.448 min= 1.300 avg= 1.374 8 max= 0.468 min= 0.466 avg= 0.467
2.363 min= 1.706 avg= 2.035 9 max= -1.764 min= -2.968 avg= -2.366

10 max=

A-271

-0.223 min= -0.233 avg=

-0.228

ENTER DATA preXSweep




RT

4 EOA
MSG 2 Sensor Values
" WD VALUE NAME

1 64FE Total Temp 496.559 DegR
2 4800 Pitot Pressure 1.250 Hg
3 OF74 Long. Stick 1.608 In
4 5305 Right TEF 2.071 In
5 555A NWS ~24.,267 Deg
6 5800 Right LEF -7.000 Deg
7 5C00 Power Lever Cntl 0.000 Deg
8 233D Rudder Pedal 0.466 In
9 2500 Left Stabilator ~1.778 In

10 2954 Left Rudder -0.223 In
3 max= 1.608 min= 1.519 avg= 1.564
4 max= 2.110 min= 1.778 avg= 1.944
5 max=-18.988 min=-27.493 avg=—-23.240

RT 4 EoA
3G 2 Sensor Values

" WD VALUE NAME

1 74FE Total Temp 496.559 DegR
2 4800 Pitot Pressure 1.250 Hg
3 OF24 Long. Stick 1.371 In
4 12C8 Right TEF 1.588 In
5 554F NWS -25.880 Deg
6 5800 Right LEF -7.000 Deg
7 5C00 Power Lever Cntl 0.000 Deg
8 233F Rudder Pedal 0.468 In
9 6601 Left Stabilator 0.010 In

10 2954 Left Rudder -0.223 In
3 max= 1.448 min= 1.339 avg= 1.394
4 max= 2.237 min= 1.588 avg= 1.912
5 max=-18.402 min=-27.933 avg=-23.167

WD VALUE

-=>FAULT
-=>FAULT

-->FAULT
-->FAULT
-->FAULT
-->FAULT

8 max=
9 max=
10 max=

WD VALUE

-->FAULT
-->FAULT

-->FAULT
-=>FAULT
-->FAULT

-->FAULT

8 max=
9 max=
10 max=

A-272

* DONE

NAME

UTrav
UTrav UPwr

OSlew
OSlew
UTrav OSlew
UTrav UPwr

0.468 min= 0.466 avg=. 0.467
-1.764 min= -2.412 avg= -2.088
-0.151 min= -0.233 avg= -0.192

ENTER DATA SWP,100HZ

* DONE

NAME

UTrav
UTrav UPwr

OSlew
UTrav OSlew
UTrav UPwr

OSlew

0.468 min= 0.466 avg= 0.467
-1.771 min= ~2.412 avg= -2.091
-0.151 min= =-0.226 avg= -0.189

ENTER DATA SWP,500HZ
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ENTER DATA POSTXSWP

RT 4 EOA
* DONE
MSGT 2 Sensor Values
WD VALUE NAME WD VALUE NAME
1 D7FE Total Temp 909.462 DegR -->FAULT UTrav
2 4800 Pitot Pressure 1.250 Hg -->FAULT UTrav UPwr
3 4F0D Long. Stick 1.303 In -=>FAULT OSlew
4 52B8 Right TEF 1.461 In -->FAULT OSlew
5 552B NWS =31.158 Deg -->FAULT OSlew
6 5800 Right LEF ~7.000 Deg -->FAULT OTrav OSlew
7 5C00 Power Lever Cntl 0.000 Deg -->FAULT UTrav UPwr
8 233E Rudder Pedal 0.467 In
9 24AA Left Stabilator =2.377 In
10 2954 Left Rudder =-0.223 In
8 3 max= 1.475 min= 1.371 avg= 1.423 8 max= 0.468 min= 0.436 avg= 0.452
4 max= 2.213 min= 1.762 avg= 1.987 9 max= -1.764 min= -2.412 avg= -2.088
5 max=-19.428 min=-26.466 avg=-22.947 10 max= -0.151 min= -0.229 avg= -0.190
ENTER DATA SWP,1000HZ
RT 4 EOA
* DONE
"G 2 Sensor Values
WD VALUE NAME WD VALUE NAME
1 64FE Total Temp 496.559 DegR -=->FAULT UTrav
2 4800 Pitot Pressure 1.250 Hg -=>FAULT UTrav UPwr
3 4FB8 Long. Stick 1.810 In -=>FAULT OSlew
4 52FC Right TEF 1.999 In —-->FAULT OSlew
5 556B NWS =-21.774 Deg -=>FAULT OSlew
6 S5BFF Right LEF 36.000 Deg -->FAULT OTrav OSlew
7 5C00 Power Lever Cntl 0.000 Deg -->FAULT UTrav OSlew UPwr
8 233D Rudder Pedal 0.466 In
9 2501 Left Stabilator -1.771 In
10 2952 Left Rudder ~0.226 In
3 max= 1.697 min= 1.525 avg= 1.611 8 max= 0.468 min= 0.466 avg= 0.467
4 max= 2.300 min= 1.944 avg= 2.122 9 max= -1.764 min= -2.377 avg= -2.071
5 max=-17.815 min=-24.413 avg=-21.114 10 max= =-0.223 min= -0.233 avg= -0.228



. RT

o mMsG 2

4 EOA
Sensor Values
WD VALUE NAME
1 74FE Total Temp 496.559 DedgR
2 4800 Pitot Pressure 1.250 Hg
3 OEDE Long. Stick 1.164 In
4 52A7 Right TEF 1.326 In
5 551C NWS -33.358 Deg
6 5BFF Right LEF 36.000 Deg
7 5C00 Power Lever Cntl 0.000 Deg
8 233D Rudder Pedal 0.466 In
9 2502 Left Stabilator -1.764 In
10 2952 Left Rudder -0.226 In
3 max= 1.200 min= 1.117 avg= 1.158
4 max= 1.920 min= 1.683 avg= 1.801
5 max=-30.425 min=-38.783 avg=-34.604
RT 4 EOA
G 2 Sensor Values
WD VALUE NAME
1 64FE Total Temp 496.559 DedgR
2 4800 Pitot Pressure 1.250 Hg
3 OEBF lLong. Stick 1.072 In
4 52BD Right TEF 1.500 In
5 14F9 NWS -38.490 Deg
6 5BFF Right LEF 36.000 Deg
7 5C00 Power Lever Cntl 0.000 Deg
8 233E Rudder Pedal 0.467 In
9 6502 Left Stabilator ~1.764 In
10 2954 Left Rudder -0.223 In
3 max= 1.185 min= 1.072 avg= 1.128
4 max= 1.849 min= 1.469 avg= 1.659
5 max=-27.199 min=-39.956 avg=-33.578

WD VALUE

-=->FAULT
-=->FAULT

-=>FAULT
-=>FAULT
-=>FAULT
-=>FAULT

8 max=
9 max=
10 max=

WD VALUE

~=>FAULT
-=>FAULT

-=->FAULT

—==>FAULT
-=>FAULT

=-=>FAULT

8 max=
9 max=
10 max=
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* DONE

NAME

UTrav
UTrav UPwr

OSlew

OSlew

OTrav OSlew
UTrav UPwr

0.467 min= 0.466 avg= 0.466
-1.737 min= -2.968 avg= -2.352
=0.223 min= -0.226 avg= -0.224

ENTER DATA PRE RAND

?gr(-.hr\—q-w )
* DONE
NAME
UTrav
UTrav UPwr
OSlew
OTrav OSlew
UTrav UPwr
OSlew
0.468 min= 0.466 avg= 0.467
-1.737 min= -2.968 avg= -2.352
-0.223 min= ~0.233 avg= -0.228

ENTER DATA PRE RAND



EoAa

MSG - 2 Sensor Values

WD VALUE NAME
1 0000 Total Temp 360.000 DegR
2 0000 Pitot Pressure 1.250 Hg

3 0000 Long. Stick -1.010 In

4 0000 Right TEF -4.050 In

5 0000 NWS -75.000 Deg

6 0000 Right LEF ~7.000 Deg

7 0000 Power Lever Cntl 0.000 Deg

8 0000 Rudder Pedal ~0.750 In

9 0000 Left Stabilator -3.560 In

10 0000 Left Rudder -0.665 In
1 max=360.000 min=360.000 avg=360.000
2 max= 1.250 min= 1.250 avg= 1.250
3 max= -1.010 min= -1.010 avg= -~1.010
4 max= -4.050 min= -4.050 avg= -4.050
5 max=-75.000 min=-75.000 avg=-75.000

Senss v derks, Processes acl-Iv‘,I—), over /553 bus Steppel uple«{-‘..«j,
1553 bus A (-rm‘" £ skt 2 b slat 3/ cond contimed "'\‘-’—S‘f‘;nj. 20 piautes l,e-"i']n RunAm +e st

RT 4 EOA
SG 2 Sensor Values
WD VALUE NAME
1 74FE Total Temp 496.559 DegR
2 4800 Pitot Pressure 1.250 Hg
3 4E75 Long. Stick 0.853 In
4 131E Right TEF 2.268 In
5 1595 NWS -15.616 Deg
6 5BFF Right LEF 36.000 Deg
7 5C00 Power Lever Cntl 0.000 Deg
8 633D Rudder Pedal 0.466 In
9 2601 Left Stabilator 0.010 In
10 2952 Left Rudder -0.226 In
3 max= 0.933 min= 0.868 avg= 0.900
4 max= 2.379 min= 2.086 avg= 2.233
5 max=-13.123 min=-17.229 avg=-15.176

* DONE
WD VALUE NAME
6 max= -7.000 min= -7.000 avg= -7.000
7 max= 0.000 min= 0.000 avg= 0.000
8 max= -0.750 min= -0.750 avg= -0.750
9 max= -3.560 min= -3.560 avg= -3.560
10 max= -0.665 min= ~0.665 avg= -0.665

ENTER DATA RAND+S5MIN
Rﬂ—wxoveA l‘17}/{5>3 Mo ¢lu l e, jmm‘a&rd

* DONE
WD VALUE NAME
-->FAULT UTrav
-->FAULT UTrav UPwr
-—->FAULT OSlew
-->FAULT OTrav OSlew
~=>FAULT UTrav UPwr
-=>FAULT OSlew
8 max= 0.468 min= 0.466 avg= 0.467
9 max= 0.010 min= -2.968 avg= ~1.479

-0.223 min= -0.606 avg= -0.415
ENTER DATA PRE RAND;M

Restect, Aretuclly Random +10n

10 max=

A-275



RT 4 EOQA

* DONE

MSG 2 Sensor Values

WD VALUE NAME WD VALUE NAME
1 E8FE Total Temp 496.559 DegR ~—>FAULT UTrav
2 4800 Pitot Pressure 1.250 Hg -->FAULT UTrav UPwr
3 4F89 Long. Stick 1.670 In -->FAULT OSlew
4 5326 Right TEF 2.332 In -->FAULT OSlew
5 5565 NWS -22.654 Deg -->FAULT OSlew
6 5BFF Right LEF 36.000 Deg --=>FAULT OTrav OSlew
7 5C00 Power Lever Cntl 0.000 Deg -->FAULT UTrav UPwr
8 233D Rudder Pedal 0.466 In
9 6501 Left Stabilator -1.771 In ~->FAULT OSlew
10 294C Left Rudder -0.233 In
3 max= 1.434 min= 0.915 avg= 1.174 8 max= 0.468 min= 0.466 avg=. 0.467
4 max= 2.126 min= 1.928 avg= 2.027 9 max= -1.771 min= -2.968 avg= -2.370
5 max=-20.455 min=-22.361 avg=-21.408 10 max= -0.151 min= -0.233 avg= -0.192

ENTER DATA RANDEIEMIN
+20

RT 4 EOA
* DONE

MSG 2 Sensor Values

WD VALUE NAME WD VALUE NAME
1 D7FE Total Temp 909.462 DegR -->FAULT UTrav
2 4800 Pitot Pressure 1.250 Hg -=>FAULT UTrav UPwr
3 4F02 Long. Stick 1.271 In -=->FAULT OSlew
4 5312 Right TEF 2.173 In -=->FAULT OSlew
5 5563 NWS -22.947 Deg -->FAULT OSlew
6 5BFF Right LEF 36.000 Deg -->FAULT OTrav
7 5C00 Power Lever Cntl 0.000 Deg -~->FAULT UTrav UPwr
8 233D Rudder Pedal 0.466 In
9 64AA Left Stabilator -2.377 In -->FAULT OSlew
10 2952 Left Rudder -0.226 In
3 max= 1.428 min= 0.915 avg= 1.171 8 max= 0.468 min= 0.433 avg= 0.451
4 max= 2.213 min= 1.785 avg= 1.999 9 max= -1.771 min= -2.968 avg= =-2.370
5 max=-20.601 min=-23.974 avg=-22.287 10 max= =-0.223 min= -0.233 avg= -0.228

ENTER DATA RAND+28MIN
+25

A-276



h]

RT 4

MSG - 2

=
o

VALUE

64FE
4800
OF2B
52F3
156A
5BFF
5C00
233D
64AA
2952

=
VAN WNE

w

max=
4 max=

EoAa

Sensor Values

NAME

Total Temp 496.559
Pitot Pressure 1.250
Long. Stick 1.392
Right TEF 1.928
NWS -21.921
Right LEF 36.000
Power Lever Cntl 0.000
Rudder Pedal 0.466
Left Stabilator ~2.377
Left Rudder ~0.226

1.442 min= 1.360 avg=

2.142 min= 1.928 avg=

DegR

In
In
Deg
Deg
Deg
In
In
In

1.401
2.035

5 max=-21.041 min=-23.827 avg=-22.434

RT 4

Iqu 2

WD VALUE

64FE
4800
OF30
52F0
156A
SBFF
5C00
6329
6455
2952

OQWONAULHWN =

)

max=
max=

O W

EOA

Sensor Values

NAME

Total Temp 496.559
Pitot Pressure 1.250
Long. Stick 1.407
Right TEF 1.904
NWS -21.921
Right LEF 36.000
Power Lever Cntl 0.000
Rudder Pedal 0.436
Left Stabilator -2.968
Left Rudder -0.226

1.448 min= 1.404 avg=

2.063 min= 2.015 avg=

DegR
Hg
In
In
Deg
Deg
Deg
In
In
In

1.426
2.039

max=-21.041 min=-23.827 avg=-22.434

WD VALUE

-->FAULT
-->FAULT

-->FAULT

-->FAULT
~-~>FAULT

-=>FAULT

8 max=

0.467 min=

* DONE

NAME

UTrav
UTrav UPwr

OSlew

OTrav OSlew
UTrav UPwr

OSlew

0.466 avg= 0.466

9 max= -1.771 min= -2.968 avg= -2.370

10 max= -0.150 min= -0.233 avg=

WD VALUE

==>FAULT
==>FAULT

==>FAULT

—==>FAULT
=->FAULT
~=>FAULT
~=>FAULT

8 max=
9 max=
10 max=

A-277

0.467 min=
~-2.356 min=
-0.151 min=

~-0.192
ENTER DATA POST RAND

* DONE

NAME

UTrav
UTrav UPwr
OSlew

OTrav
UTrav
OSlew
OSlew

UPwr

0.466 avg= 0.466
-2.968 avg= -2.662
-0.226 avg= -0.189

ENTER DATA POST RAND



o RT

1.299
2.130

: 4 EOA
Qﬁf MSG 2 Sensor Values

" WD VALUE NAME
1 ESFE Total Temp 496.559
2 4800 Pitot Pressure 1.250
3 4F17 Long. Stick 1.333
4 1305 Right TEF 2.071
S5 1574 NWS -20.455
6 5BFF Right LEF 36.000
7 5C00 Power Lever Cntl 0.000
8 233E Rudder Pedal 0.467
9 6455 Left Stabilator -2.968

10 2952 Left Rudder -0.226

3 max= 1.336 min= 1.262 avg=
4 max= 2.356 min= 1.904 avg=
5 max=-19.135 min=-23.827 avg=-21.481

~ RT

4

SG 2

=
o

ey
CVWOONONULd WK

0w

VALUE

64FE
4800
OF10
1317
1573
5BFF
5C00
233D
6455
294C

max=
max=

EOA

Sensor Values

NAME

Total Temp 496.559
Pitot Pressure 1.250
Long. Stick 1.312
Right TEF 2.213
NWS -20.601
Right LEF 36.000
Power Lever Cntl 0.000
Rudder Pedal 0.466
Left Stabilator -2.968
Left Rudder -0.233

1.339 min= 1.274 avg=

2.245 min= 1.920 avg=

DegR
Hg
In
In
Deg
Deg
Deg
In
In
In

1.306
2.082

max=-19.428 min=-24.120 avg=-21.774

WD VALUE
-=->FAULT

-->FAULT
-->FAULT

-->FAULT
-->FAULT

-->FAULT

8 max=
9 max=
10 max=

WD VALUE

-->FAULT
-->FAULT

-->FAULT
-->FAULT

-->FAULT

8 max=
9 max=
10 max=

A-278

0.467 min=
-1.764 min=
-0.223 min=

0.468 min=
-1.764 min=
-0.141 min=

* DONE

NAME
UTrav

UTrav UPwWr
OSlew

OTrav OSlew
UTrav UPwr

OSlew

0.466 avg=
-2.377 avg=

0.466

-2.071
-0.226 avg= =-0.224

ENTER DATA PRE STRUCT

* DONE

NAME

UTrav
UTrav UPwWr

OTrav
UTrav UPwr

OSlew

0.464 avg=
-2.968 avg=
-0.233 avg=

0.466

-2.366
-0.187

ENTER DATA PRE STRUCT



EOA

MSG -2 Sensor Values

WD VALUE NAME
1 64FE Total Temp 496.559
2 4800 Pitot Pressure 1.250
3 OEA6 Long. Stick 0.998
4 1303 Right TEF 2.055
5 1569 NWS -22.067
6 5800 Right LEF -7.000
7 5C00 Power Lever Cntl 0.000
8 233F Rudder Pedal 0.468
9 6502 Left Stabjilator -1.764
10 2952 Left Rudder -0.226
3 max= 1.031 min= 0.969 avg=
4 max= 2.261 min= 1.952 avg=

RT 4

MSG 2

WD VALUE

ESFE
4800
4E31
5319
1568
S5BFF
5C00
6358
2455
6800

OCQWVWONAVIdWN P

=

max=
max=

(S0

EOA

Sensor Values

NAME

Total Temp 496.559
Pitot Pressure 1.250
Long. Stick 0.652
Right TEF 2.229
NWS -22.214
Right LEF 36.000
Power Lever Cntl 0.000
Rudder Pedal 0.505
Left Stabilator -2.968
Left Rudder -0.665

0.989 min= 0.583 avg=

2.419 min= 1.991 avg=

1.000
2.106
5 max=-19.135 min=-22.067 avg=-20.601

DegR
Hg
In
In
Deg
Deg
Deg
In
In
In

0.786
2.205
max=-19.575 min=-23.240 avg=-21.408

WD VALUE

-->FAULT
~=>FAULT

-=>FAULT
-=>FAULT

-=>FAULT

8 max=
9 max=
10 max=

WD VALUE

-->FAULT
-->FAULT
-=>FAULT
-->FAULT

-->FAULT
-=>FAULT
~-=>FAULT

-->FAULT

8 max=
9 max=
10 max=

A-279

* DONE

NAME

UTrav

UTrav UPwr

OSlew
UPwr

UTrav
UTrav

OSlew

0.468 min= 0.466 avg= 0.467
~1.764 min= ~2.377 avg= -2.071
=0.223 min= ~0.233 avg= -0.228

ENTER DATA PRE STRUCT

* DONE

NAME

UTrav
UTrav UPwr
OSlew
OSlew

OTrav OSlew
UTrav UPwr
OSlew

0.468 min=
-1.764 min=
-0.141 min=

0.466 avg= 0.467
-2.968 avg= -2.366
=0.233 avg= -0.187

ENTER DATA ST STRUCT



15.2 THERMAL TEST DATA SHEET
15.2.1 Thermal Test (14.4) e/ze/qz B d Kessloe pAsq_] FAHJZ/

G0 Cormprd ot belo w?
15.2.1.1 Print each of the sensor data files for the constant values and attach them behind this data sheet.

EOA Maximum Internal Operating Temperature with 75%C Ambient Temperature 7% oc

All of the Sensors values are constant Y}lﬂ Ndz/ Expect Yes.

Comments: Eol%2 comtming all Sk modules §or iy test
Test arbicles
EoA.&z_ mbED:\” r);;::m: O()&(O“’TA% ’Iéwy, UH’L An
an by - ° s - ©
i Stk ool en ~ termp. o 30°% s 25 °c |
TEF oot
NwS oc any Hime or
LEF o043 —> Nd\'lu_ou LV EoA a%ny “CMPcm“‘uhe ;nL‘uAinj (OOMkMP&mL‘Am‘
PLe oc2
Rudder Pelal 002 ——» Not A&w&é well L, EDAM]A&P‘,J“{. C‘kw\pc e S
d readi N e . Jome

b 2 Good read s were faken over +, L ﬂmr«h«,rqh}g,_
Rudder sO2

Tempuc+ur¢ Ndf Cov\hLbkA
Pressure Not connected

TPass /[—‘a‘.l Cormmants ¢

- (‘
Tt\a. A"J'{ml WSQV‘S, PLC/ Sh‘]’/ “'*l RQM, wéere t_‘aco&cl we\\ *‘srohj[soa*’ “CS*‘,
Tle €0R would pass tf only rhe disthel sencors were wsel.

TL.. o«\a(aj Senlor S, Pitedy SH(—k/ T::r-\.\{,,g Ec\jz F’a/)/ and Nose Wheel ﬁmrini ’ e

nat A&w\z& W&“ %rcujl\au'} +Lo._“.'€5t m A?J—°u va\ue. Av:-(—#S as ‘f’[{ oA k‘*"f‘—fﬂ%r‘-

Mmoves J\WC‘7 Q‘OM Yoo p~ khpm‘}'ure.

Avraloa S Goo) Dewod; over,
._n“__.’._-——s—o—c EOA *Qv\p. W;‘?ﬁ‘. =

Pl Shick +26%C 40 -30°C r Spmiaules  an) HO%C +o HootC

T-rz:.i:.\? Ede Flp  *200c o —i’c anl *3o7c +o+55°¢,

Nose Wheel Sker‘.fj +26°C o —=5¢ .
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RT

=
»)

o)

OCQWVWBNIOAU & WN R

Sensor Date Lo, Tkemm/ Tesr

RT 4 EOA #2

G 2 Sensor Values

* DONE

Time 12100

WD VAEYE  NaME Nt Coa™ ved m%ﬂfﬁ‘ Al
1 C5FF Total Temp 632.@31 DegR -->FAULT UTrav
2 4BFF Pitot Pressure 80.000 Hg -->FAULT OTrav UPwr
3 0CDO Long. Stick -0.394 In
4 528B Right TEF 1.105 In -~>FAULT
5 56C1 NWS 28.372 Deg -->FAULT OSlew lEF
6 5800 Right LEF -7.000 Deg -->FAULT UTrav 0Slew —> Nct decoded
7 1EFF Power Lever Cntl 97.468 Deg pﬂukaye°ﬂ
8 22C7 Rudder Pedal 0.293 In
9 2432 Left Stabilator -3.212 In
10 68DE Left Rudder -0.376 In ~-=>FAULT OSlew
: 1
Masirminrn., Minimunn, 28 Average Velues foceacd [6 max= 4.223 min= 4.223 avg= 4.233
Sensor at +he given tempersture. 7 max= 97.468 min= 97.341 avg= 97.405

3 max= -0.320 min= -0.394 avg= -0.357 8 max= 0.294 min= 0.293 avg= 0.293
4 max= 1.231 min= 0.922 avg= 1.077 9 max= -3.191 min= -3.212 avg= -3.202
5 max= 27.786 min= 23.680 avg= 25.733 10 max= -0.382 min= -0.496 avg= -0.439

=
o

=

QWO IOU & WN

ENTER DATA 26C, 28C

Ol s W

QhM&“’Amba*T?mpuwhﬁbj
RT 4 EOA —— _ Ihtermal E0A Ambient Temperature
* DONE
.36 2 Sensor Values
WD VALUE NAME ‘)K[VALUE NAME
1 7DFF Total Temp 634.731 DegR -->FAULT UTrav
2 4BFF Pitot Pressure 80.000 Hg -->FAULT OTrav UPwr
3 OCE7 long. Stick -0.326 In
4 1286 Right TEF 1.065 In
5 16B9 NWS 27.199 Deg ‘
6 5800 Right LEF -7.000 Deg -=>FAULT UTrav OSlew
7 1EFF Power Lever Cntl 97.468 Deg
8 62C7 Rudder Pedal 0.293 In -=->FAULT
9 2432 Left Stabilator -3.212 In :
10 6800 Left Rudder -0.665 In -->FAULT UTrav OSlew
6 max= 4.223 min= 4.223 avg=' 4.223
7 max= 97.468 min= 97.214 avg= 97.341
3 max= -0.302 min= -0.424 avg= -0.363 8 max= 0.294 min= 0.282 avg= 0.288
4 max= 1.287 min= 0.907 avg= 1.097 9 max= -3.191 min= -3.212 avg= -3.202
5 max= 30.425 min= 24.120 avg= 27.273 10 max= -0.387 min= -0.562 avg= -0.475

ENTER DATA 20C, 27C
Cl\amLu A”\kitn{’ TMP.-} j

Todernal E0A Ambient Temp: )
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T 4 RT 4 EOA
* DONE
G G 2 Sensor Values
D VA wD VALUE NAME WD VALUE NAME
1 54 1 4800 Total Temp 360.000 DegR -=>FAULT UTrav
2 4B 2 4BFF Pitot Pressure 80.000 Hg -=->FAULT OTrav UPwr
3 4C 3 4CF3 Long. Stick -0.290 In -->FAULT OSlew
4 52 4 1296 Right TEF 1.192 In
5 16 5 56B7 NWS 26.906 Deg -->FAULT
6 58 6 5800 Right LEF -7.000 Deg ~-->FAULT UTrav OSlew
7 1lE - 7 1EFF Power Lever Cntl 97.468 Deg
8 22 8 22C7 Rudder Pedal 0.293 In
) 24 9 2432 Left Stabilator -3.212 In
0 68 10 6800 Left Rudder -0.665 In -->FAULT UTrav OSlew
6 max= 4.223 min= 4.223 avg= 4.223
7 max= 97.468 min= 97.214 avg= 97.341
3 ma 3 max= -0.243 min= -0.329 avg= -0.286 8 max= 0.294 min= 0.285 avg=: 0.290
1 ma 4 max= 1.287 min= 1.010 avg= 1.148 9 max= -3.191 min= -3.212 avg= =3.202
> ma 5 max= 31.452 min= 24.560 avg= 28.006 10 max= =0.376 min= -0.497 avg= =0.437
ENTER DATA -5C, 7C
' 4 RT 4 EOA
* DONE
G .G 2 Sensor Values
) VA WD VALUE NAME WD VALUE NAME
- 7D 1 7000 Total Temp 360.000 DegR -->FAULT UTrav
4B 2 4BFF Pitot Pressure 80.000 Hg -->FAULT OTrav UPwr
 4C 3 0CF3 Long. Stick =0.290 In
- 52 4 128C Right TEF 1.112 In
, 56 5 56A3 NWS 23.974 Deg -->FAULT OSlew
58 6 S5BFF Right LEF 36.000 Deg -=->FAULT OTrav OSlew
~1E 7 1EFF Power Lever Cntl 97.468 Deg
22 8 22C7 Rudder Pedal 0.293 In
24 9 2432 Left Stabilator -3.212 In
68 10 6800 Left Rudder -0.665 In -->FAULT UTrav OSlew
6 max= 4.223 min= 4.223 avg=: 4.223
7 max= 97.468 min= 97.468 avg= 97.468
ma 3 max= =-0.234 min= -0.332 avg= -0.283 8 max= 0.294 min= 0.288 avg= 0.291
ma 4 max= 1.287 min= 1.017 avg= 1.152 9 max= -3.212 min= -3.212 avg= =-3.212
ma 5 max= 30.132 min= 24.560 avg= 27.346 10 max= ~0.495 min= -0.538 avg= -0.516
ENTER DATA -10C, 3C

A-284



RT 4 EOA

* DONE

G 2 Sensor Values

WD VALUE NAME WD VALUE NAME
1 4800 Total Temp 360.000 DegR -=>FAULT UTrav
2 4BFF Pitot Pressure 80.000 Hg -=>FAULT OTrav
3 0CDPD Long. Stick -0.355 In
4 1242 Right TEF 0.527 In
5 566A NWS 15.616 Deg ~=>FAULT OSlew
6 5800 Right LEF =7.000 Deg -=>FAULT UTrav
7 1EFF Power Lever Cntl 97.468 Deg
8 6338 Rudder Pedal 0.458 In -=>FAULT OSlew
9 2432 Left Stabilator =-3.212 In .
10 6800 Left Rudder -0.665 In -->FAULT UTrav
6 max= 4.223 min= 4.223 avg= 4.223
7 max= 97.468 min= 97.341 avg= 97.405
3 max= -0.302 min= -0.391 avg= -0.347 8 max= 0.464 min= 0.293 avg= 0.378
4 max= 0.764 min= 0.439 avg= 0.602 9 max= -3.212 min= -3.212 avg= -3.212
5 max= 17.522 min= 12.830 avg= 15.176 10 max= -0.495 min= -0.497 avg= -0.496

ENTER DATA -15C, -3C

RT 4 EOA
* DONE
G 2 Sensor Values

WD VALUE NAME WD VALUE NAME
1 7DFF Total Temp 634.731 DegR -=>FAULT UTrav
2 4BFF Pitot Pressure 80.000 Hg -=>FAULT OTrav
3 4CE7 Long. Stick -0.326 In ~=>FAULT OSlew
4 1243 Right TEF 0.534 In
5 1662 NWS 14.443 Deg
6 5800 Right LEF =7.000 Deg ==>FAULT UTrav OSlew
7 1lEFF Power Lever Cntl 97.468 Deg
8 22C7 Rudder Pedal 0.293 In
9 2432 Left Stabilator -3.212 In
10 6800 Left Rudder -0.665 In -~>FAULT UTrav OSlew
6 max= 4.223 min= 4.223 avg=: 4.223
7 max= 97.468 min= 97.468 avg= 97.468
3 max= =0.317 min= -0.370 avg= -0.344 8 max= 0.294 min= 0.293 avg= 0.293
4 max= 0.645 min= 0.455 avg= 0.550 9 max= -3.212 min= -3.212 avg= -3.212
5 max= 15.469 min= 12.243 avg= 13.856 10 max= -0.495 min= -0.496 avg= -0.495

ENTER DATA -20C, -9C
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RT 4 EOA
G 2 Sensor Values

WD VALUE NAME
1 5400 Total Temp 360.000
2 4BFF Pitot Pressure 80.000
3 OCEA Long. Stick ~0.317
4 1246 Right TEF 0.558
5 1662 NWS 14.443
6 5BFF Right LEF 36.000
7 1EFF Power Lever Cntl 97.468
8 22C7 Rudder Pedal 0.293
9 2432 Left Stabilator -3.212
10 6881 Left Rudder -0.497
3 max= -0.296 min= -0.352 avg=
4 max= 0.661 min= 0.503 avg=
5 max= 16.642 min= 13.270 avg=

RT 4 EOA
.G 2 Sensor Values

WD VALUE NAME

1 55FF Total Temp 634.731
2 4BFF Pitot Pressure 80.000
3 OCEB Long. Stick -0.314
4 5239 Right TEF 0.455
5 565A NWS 13.270
6 5800 Right LEF -7.000
7 1EFF Power Lever Cntl 97.468
8 62C7 Rudder Pedal 0.293
9 2432 Left Stabilator -3.212

10 6800 Left Rudder -0.665
3 max= -0.290 min= -0.370 avg=
4 max= 0.550 min= 0.321 avg=
5 max= 13.270 min= 9.164 avg=

DegR
Hg
In
In
Deg
Deg
Deg
In
In
In

-0.324
0.582
14.956

DegR

In
In
Deg
Deg
Deg
In
In
In

-0.330
0.435
11.217

WD VALUE

-=>FAULT
-=>FAULT

-->FAULT

—==~>FAULT

max=
max=
max=
max=

[@JRVelNe BN ]

1

WD VALUE

-~>FAULT
-->FAULT

-=>FAULT
-->FAULT
-=>FAULT

~~>FAULT
-=>FAULT

max=
max=
max=
max=
max=

QWO ION

1

: A-286

* DONE
NAME
UTrav
OTrav
OTrav
OSlew
97.468 min= 97.341 avg= 97.405
0.294 mnin= 0.293 avg=" 0.293
-3.212 min= -3.212 avg= -3.212
=0.400 min= -0.496 avg= -0.448
ENTER DATA -25C, -13C
* DONE
Time 1245 pm
NAME
UTrav
OTrav
OSlew
OSlew
UTrav
OSlew
UTrav
4.223 min= 4.223 avg=: 4.223
97.468 min= 97.341 avg= 97.405
0.294 min= 0.287 avg= 0.290
-3.212 min= -3.212 avg= -3.212
-0.493 min= ~0.497 avg= —~0.495
ENTER DATA -30C, -17C



WD

[l

WD

=

QUVUOONOUId W PR

U w

SOOIV D WLWIN R

4 EOA
G 2 Sensor Values

VALUE NAME

7000 Total Temp 360.000 DegR
4BFF Pitot Pressure 80.000 Hg
4CE6 Long. Stick -0.329 In
522D Right TEF 0.360 In
564D NWS 11.364 Deg
5800 Right LEF ~7.000 Deg
1EFF Power Lever Cntl 97.468 Deg
62C7 Rudder Pedal 0.293 In
2432 Left Stabilator -3.212 In
6800 Left Rudder -0.665 In
max= -0.240 min= -0.335 avg= -0.287
max= 0.693 min= 0.321 avg= 0.507
max= 14.150 min=" 8.138 avg= 11.144

4 EoA

2 Sensor Values
VALUE NAME
7DFF Total Temp 634.731 DegR
4BFF Pitot Pressure 80.000 Hg
0D1C Long. Stick -0.169 In
1284 Right TEF 1.049 In
5689 NWS 20.161 Deg
5800 Right LEF -7.000 Deg
5C00 Power Lever Cntl 0.000 Deg
22C7 Rudder Pedal 0.293 In
2432 Left Stabilator -3.212 In
6800 Left Rudder -0.665 In
max= -0.133 min= -0.255 avg= -0.194
max= 1.279 min= 0.827 avg= 1.053
max= 25.440 min= 17.229 avg= 21.334

WD VALUE

-=>FAULT
-->FAULT
==>FAULT
-=>FAULT
-->FAULT
~~->FAULT

-=>FAULT
-=->FAULT
max=
max=

max=
max=

[=JRVeRNe cIEN]

97.468

=3.212
-0.493

* DONE

NAME

UTrav
OTrav
OSlew
OSlew
OSlew
UTrav

OSlew

UTrav

min= 97.341
min= 0.293
min= -3.212 avg= -3.212
min= ~0.496 avg= -0.495
ENTER DATA 12Qi§yr205

avg= 97.405

0.294 avg= 0.293

Ambient Chamber T&MP, a =30°% B at Spnudes)

WD VALUE
-=>FAULT
~=>FAULT

~=>FAULT
-=->FAULT
==>FAULT

-=>FAULT

7 max= 97.468 min= 97.341

8 max=
9 max=
10 max=

Ir\ "L(_fna( EOA EW}O-

* DONE

NAME

UTrav
OTrav

OSlew
UTrav OSlew
UTrav OSlew

UTrav OSlew

avg= 97.405

0.463 min= 0.293 avg= 0.378
=3.212 min= -3.212 avg= -3.212
~0.491 min= -0.496 avg= -0.493

ENTER DATA {30#10M-22

Ambrant d\AML&f T'émp. ¢t =30%¢c at /OW\:A*S.:
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=
o

)
QU U & WN

O W

RT

=
o

[y
OWOOWNOU & WN R

(62~ VS I V)

4 EOA
2 Sensor Values

VALUE NAME

4000 Total Temp 360.000 DegR
4BFF Pitot Pressure 80.000 Hg
0D34 Long. Stick -0.098 In
12C2 Right TEF 1.540 In
56CF NWS 30.425 Deg
5800 Right LEF -7.000 Deg
1EFF Power Lever Cntl 97.468 Deg
633C Rudder Pedal 0.464 In
2432 Left Stabilator -3.212 In
6800 Left Rudder -0.665 In
max= -0.036 min= -0.142 avg= -0.089
max= 1.572 min= 1.160 avg= 1.366
max= 31.305 min= 23.240 avg= 27.273

4 EOA

2 Sensor Values

VALUE NAME

5400 Total Temp 360.000 DegR
4BFF Pitot Pressure 80.000 Hg
OD3E Long. Stick -0.068 In
12CcC Right TEF 1.619 In
16DE NWS 32.625 Deg
5800 Right LEF -7.000 Deg
1EFF Power Lever Cntl 97.468 Deg
6338 Rudder Pedal 0.458 In
2432 Left stabilator -3.212 In
6882 Left Rudder ~0.496 In
max= 79.769 min= 70.301 avg= 75.035
max= -0.012 min= -0.104 avg= -0.058
-max= 1.722 min= 1.405 avg= 1.564
max= 33.504 min= 26.466 avg= 29.985

WD VALUE
=->FAULT
-=>FAULT
-=>FAULT
-=->FAULT
-=>FAULT
-->FAULT
max=
max=

max=
max=

O W

WD VALUE

-=>FAULT
-=>FAULT

-=>FAULT
-=->FAULT
~=>FAULT

max=
max=
max=
max=
max=

OWVWRIO

A-288

* DONE

NAME

UTrav

OTrav

UTrav OSlew

OSlew

UTrav OSlew
97.468 min= 97.341 avg= 97.405
0.464 min= 0.293 avg=- 0.378
-3.212 min= -3.212 avg= =-3.212
-0.495 min= -0.496 avg= -0.495

ENTER DATA -30+15M-23
* DONE

NAME

UTrav

OTrav OSlew

UTrav OSlew

OSlew

OSlew
4.223 min= 4.223 avg= 4.223
97.468 min= 97.341 avg= 97.405
0.463 min= -0.438 avg= 0.012
-3.212 nmin= -3.212 avg= -3.212
-0.493 min= ~-0.539 avg= -0.516

ENTER DATA -30+20M-24



RT 4 EOA

* DONE

z 2 Sensor Values

g WD VALUE NAME WD VALUE NAME
1l 5400 Total Temp 360.000 DegR -->FAULT UTrav
2 4BE1 Pitot Pressure 77.691 Hg -->FAULT OSlew
3 0D45 Long. Stick -0.047 In
4 12D5 Right TEF 1.690 In
5 16E8 NWS 34.091 Deg
6 5800 Right LEF ~7.000 Deg -->FAULT UTrav OSlew

'~ 7 1EFF Power Lever Cntl 97.468 Deg
8 22C7 Rudder Pedal 0.293 In
9 2432 Left Stabilator -3.212 In

10 2882 Left Rudder =0.496 In

max= 97.468 min= 97.341 avg= 97.405
max= 0.464 min= -0.439 avg= 0.012
max= -3,212 min= -3.226 avg= -3.219
max= =0.493 min= -0.497 avg= -0.495
ENTER DATA -30+25M-24

max= 79.846 min= 70.839 avg= 75.343
max= -=0.006 min= -0.077 avg= -0.041
max= 1.793 min= 1.580 avg= 1.687
max= 34.238 min= 29.692 avg= 31.965 1

U W
QW

RT 4 EOA
* DONE

G 2 Sensor Values

’

WD VALUE NAME WD VALUE NAME
1 7DFF Total Temp 634.731 DegR =-~>FAULT UTrav
2 4BA3 Pitot Pressure 72.918 Hg ==>FAULT OSlew
3 4D4D Long. Stick -0.024 In ==>FAULT OSlew
4 12DD Right TEF 1.754 In
5 56F5 NWS 35.997 Deg ==->FAULT OSlew
6 5800 Right LEF -7.000 Deg ==->FAULT UTrav OSlew
7 5C00 Power Lever Cntl 0.000 Deg -=>FAULT UTrav OSlew
8 62C7 Rudder Pedal 0.293 In -->FAULT OSlew
9 2432 Left Stabilator -3.212 In
10 6800 Left Rudder -0.665 In -=->FAULT UTrav OSlew
6 max= -4.394 min= -4.394 avg= -4.394
2 max= 79.846 min= 66.452 avg= 73.149 7 max= 97.468 min= 97.341 avg= 97.405
3 max= 0.003 min= -0.071 avg= -0.034 8 max= 0.464 min= 0.293 avg= 0.378
4 max= 1.857 min= 1.675 avg= 1.766 9 max= -3.212 min= -3.212 avg= -3.212
5 max= 35.117 min= 31.452 avg= 33.284 10 max= -0.495 min= -0.497 avg= -0.496

ENTER DATA -30+30M-24
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RT 4 EOA
* DONE
G 2 Sensor Values
WD VALUE NAME WD VALUE NAME
1 55FF Total Temp 634.731 DegR —-=>FAULT UTrav
2 4BB8 Pitot Pressure 74.534 Hg ~-=>FAULT OSlew
3 OD4E Long. Stick -0.021 In
4 12EC Right TEF 1.873 In
5 16DC NWS 32.331 Deg
6 5800 Right LEF -7.000 Deg -=>FAULT UTrav OSlew
7 1EFF Power Lever Cntl 97.468 Deg
8 22C7 Rudder Pedal 0.293 In
9 2432 Left Stabilator -3.212 In )
10 6800 Left Rudder -0.665 In -=->FAULT UTrav OSlew
6 max= -4.394 min= -4.394 avg= -4.394
2 max= 79.769 min= 66.067 avg= 72.918 7 max= 97.468 min= 97.468 avg= 97.468
3 max= 0.009 min= -0.068 avg= -0.030 8 max= 0.463 min= -0.463 avg= 0.000
4 max= 1.920 min= 1.714 avg= 1.817 9 max= -3.212 min= -3.212 avg= -3.212
5 max= 35.411 min= 31.305 avg= 33.358 10 max= -0.376 min= -0.496 avg= =0.436
ENTER DATA -30+35M~-25
RT 4 EOA
* DONE
G 2 Sensor Values
WD VALUE NAME WD VALUE NAME
1 4800 Total Temp 360.000 DegR -->FAULT UTrav
2 4B9C Pitot Pressure 72.379 Hg -=->FAULT OSlew
3 4D50 Long. Stick ~0.015 In -->FAULT
4 52EF Right TEF 1.896 In -->FAULT OSlew
5 16E6 NWS 33.798 Deg '
6 5800 Right LEF ~7.000 Deg -->FAULT UTrav OSlew
7 1EFF Power Lever Cntl 97.468 Deg
8 22C7 Rudder Pedal . 0.293 In
9 2432 Left Stabilator -3.212 In _
10 6800 Left Rudder -0.665 In -->FAULT UTrav OSlew
6 max= -4.394 min= -4.394 avg=, -4.394
2 max= 79.846 min= 64.296 avg= 72.071 7 max= 97.468 min= 97.341 avg= 97.405
3 max= 0.021 min= -0.053 avg= -0.016 8 max= 0.463 min= 0.293 avg= 0.378
4 max= 1.912 min= 1.683 avg= 1.797 9 max= -3.212 min= -3.212 avg= -3.212
5 max= 35.557 min= 32.185 avg= 33.871 10 max= -0.422 min= -0.496 avg= =0.459
ENTER DATA -30+40M-25
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RT 4 EOA

'S¢ 2 Sensor Values

WD VALUE NAME

1 6000 Total Temp 360.000
2 4BB3 Pitot Pressure 74.150
3 0D51 Long. Stick -0.012
4 52DF Right TEF 1.770
5 16EB NWS 34.531
6 5800 Right LEF -7.000
7 1lEFF Power Lever Cntl 97.468
8 60C4 Rudder Pedal ~0.463
9 2432 Left Stabilator -3.212

10 6883 Left Rudder =0.495
2 max= 76.382 min= 64.450 avg=
3 max= 0.024 min= -0.053 avg=
4 max= 1.952 min= 1.714 avg=
5 max= 36.144 min= 32.185 avg=

RT 4 EOA
G 2 Sensor Values

WD VALUE NAME

1 7DFF Total Temp 634.731
2 4B93 Pitot Pressure 71.686
3 0D51 Long. Stick -0.012
4 12E4 Right TEF 1.809
5 16EE NWS 34.971
6 5800 Right LEF -7.000
7 1EFF Power Lever Cntl 97.468
8 22C7 Rudder Pedal 0.293
9 2432 Left Stabilator -3.212

10 6AED Left Rudder 0.309
2 max= 78.306 min= 65.605 avg=
3 max= 0.033 min= -0.036 avg=
4 max= 1.983 min= 1.762 avg=
5 max= 35.997 min= 32.625 avg=

DegR
Hg
In
In
Deg
Deg
Deg
In
In
In

70.416
-0.015

1.833
34.164

DegR
Hg
In
In
Deg
Deg
Deg
In
In
In

71.956
-0.001

1.873
34.311

WD VALUE

-=>FAULT
=~>FAULT

-=>FAULT
-->FAULT
==>FAULT
~=>FAULT
max=
max=
max=

max=
max=

[« JR¥e BEe . BEN I

WD VALUE

-=>FAULT
-->FAULT

-=->FAULT

-=>FAULT

max=
max=
max=
max=
max=

CWVWONdO»O
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* DONE

NAME

UTrav

OSlew

OSlew

UTrav

OSlew

OSlew
-4.394 min= -4.394 avg= =-4.394
97.468 min= 97.341 avg= 97.405
0.463 min= -0.444 avg= 0.010
-3.212 min= -3.212 avg= -3.212
-0.493 min= ~-0.497 avg= -0.495

ENTER DATA -30+45M-2°F
* DONE

NAME

UTrav

OSlew

UTrav OSlew

OSlew
-4.394 min= -4.394 avg= -4.394
97.468 min= 97.341 avg= 97.405
0.458 min= 0.293 avg= 0.375
=3.212 min= -3.212 avg= -3.212
-0.493 min= -0.496 avg= -0.495

ENTER DATA -30+48M=2E%

+5oM



RT 4 EOA

MsG 2 Sensor Values

WD VALUE NAME
1 7C00 Total Temp 360.000
2 4B6B Pitot Pressure 68.607
3 4D5F Long. Stick 0.030
4 12E9 Right TEF 1.849
5 16F1 NWS 35.411
6 5800 Right LEF -7.000
7 5C00 Power Lever Cntl 0.000
8 632C Rudder Pedal 0.441
9 2432 Left Stabilator -3.212
10 6800 Left Rudder -0.665
2 max= 79.538 min= 67.067 avg=
3 max= 0.036 min= -0.059 avg=
4 max= 1.968 min= 1.778 avg=
5 max= 36.437 min= 32.331 avg=

RT 4 EOCA

MSG 2 Sensor Values

WD VALUE NAME

1 7DFF Total Temp 634.731
2 4B7D Pitot Pressure 69.993
3 0D54 Long. Stick -0.003
4 52E3 Right TEF 1.801
5 56E4 NWS 33.504
6 5800 Right LEF -7.000
7 1EFF Power Lever Cntl 97.468
8 22C7 Rudder Pedal 0.293
9 2432 Left Stabilator -3.212
10 6882 Left Rudder -0.496
2 max= 72.995 min= 68.915 avg=
3 max= 0.039 min= -0.036 avg=
4 max= 1.944 min= 1.785 avg=
5 max= 36.730 min= 32.771 avg=

DegR
Hg
In
In
Deg
Deg
Deg
In
In
In

73.303
-0.012

1.873
34.384

DegR
Hg
In
In
Deg
Deg
Deg
In
In
In

70.955
0.001
1.865

34.751

WD VALUE

-->FAULT
-=>FAULT
-=>FAULT

-->FAULT
-->FAULT
-->FAULT

-->FAULT

max=
max=
max=
max=
max=

OV

WD VALUE

-=>FAULT
-->FAULT

-->FAULT
-=->FAULT
-->FAULT

-->FAULT

max=
nmax=
max=
max=
max=

OWRNN

A-292

* DONE

NAME

UTrav

OSlew

OSlew

UTrav OSlew

UTrav OSlew

OSlew

UTrav
~4.394 min= -4.394 avg= -4.394
97.468 min= 97.468 avg= 97.468
0.464 min= 0.293 avg= 0.378
~3.212 min= -3.212 avg="-3.212
-0.493 min= -0.496 avg= -0.495

ENTER DATA -30i5eM=25
+55Mm
* DONE
Tima. 1245 Pre

NAME

UTrav

OSlew

OSlew

OSlew

UTrav OSlew

OSlew
-4.394 min= -4.394 avg= =-4.394
97.468 min= 97.341 avg= 97.405

0.463 min= 0.293 avg= 0.378

~3.212 min= -3.,212 avg= -3.212
-0.493 min= -0.496 avg= -0.495

ENTER DATA -30+60M-2°%
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4 EOCA
G 2 Sensor Values

VALUE NAME

7DFF Total Temp 634.731
4B2B Pitot Pressure 63.680
0D57 Long. Stick 0.006
52DE Right TEF 1.762
16EB NWS 34.531
5800 Right LEF -7.000
5C00 Power Lever Cntl 0.000
22C7 Rudder Pedal 0.293
2432 Left stabilator -3.212
6800 Left Rudder -0.665
max= 75.381 min= 70.070 avg=
max= 0.041 min= -0.036 avg=
max= 1.968 min= 1.770 avg=
max= 36.290 min= 32.478 avg=

4 EOA

2 Sensor Values

VALUE NAME

7000 Total Temp 360.000
OBB9 Pitot Pressure 74.611
4D58 Long. Stick 0.009
12ED Right TEF 1.880
56E5 NWS 33.651
5800 Right LEF -7.000
1EFF Power Lever Cntl 97.468
22C7 Rudder Pedal 0.293
2432 Left Stabilator -3.212
2882 Left Rudder -0.496
max= 75.381 min= 64.912 avg=
max= 0.024 min= -0.036 avg=
max= 1.912 min= 1.722 avg=
max= 35.997 min= 32.625 avg=

DegR
Hg
In
In
Deg
Deg
Deg
In
In
In

72.725
0.003
1.869

34.384

DegR
Hg
In
In
Deg
Deg
Deg
In
In
In

70.147
~-0.006

1.817
34.311

WD VALUE

-->FAULT
-=->FAULT

-=->FAULT

-=>FAULT
--=>FAULT

-=>FAULT

max=
max=
max=
max=
max=

O WV W~

WD VALUE
-=>FAULT
-~>FAULT

-->FAULT
-=>FAULT

max=
max=
max=
max=
max=

O WVWodN

A-293

* DONE

NAME

UTrav

OSlew

OSlew

UTrav OSlew

UTrav OSlew

UTrav OSlew
-4.394 min= -4.394 avg= =4,394
97.468 min= 97.341 avg= 97.405

0.463 min= 0.293 avg= 0.378
-3.212 min= -3.212 avg= -3.212
-0.495 min= =-0.536 avg= -0.515
ENTER DATA -25C, -24C
* DONE

NAME

UTrav

OSlew

OSlew

UTrav OSlew
-4.394 min= -4.394 avg=: -4.394
97.468 min= 97.468 avg= 97.468

0.464 min= 0.293 avg= 0.378

-3.212 min= -3.212 avg= -3.212
-0.493 min= ~0.496 avg= -0.495

ENTER DATA -20C,

=-21C



4 EOA

* DONE

2 Sensor Values

. WD VALUE NAME WD VALUE NAME

1 5400 Total Temp 360.000 DegR -->FAULT UTrav
2 4B69 Pitot Pressure 68.453 Hg -=>FAULT OSlew
3 4D51 Long. Stick -0.012 In -->FAULT OSlew
4 12E9 Right TEF 1.849 In
5 H56EB NWS 34.531 Deg -->FAULT OSlew
6 5800 Right LEF -7.000 Deg -->FAULT UTrav
7 1EFF Power Lever Cntl 97.468 Deg
8 62C7 Rudder Pedal 0.293 In -->FAULT OSlew
9 2432 Left Stabilator ~3.212 In
10 6800 Left Rudder -0.665 In -=->FAULT UTrav
6 max= —-4.394 min= -4.394 avg= -4.394
2 max= 79.461 min= 68.838 avg= 74.150 7 max= 97.468 min= 97.468 avg=97.468
3 max= -0.006 min= -0.065 avg= -0.036 .8 max= 0.464 min= -0.441 avg=- 0.012
4 max= 1.873 min= 1.730 avg= 1.801 9 max= -3.212 min= -3.212 avg= -3.212
5 max= 34.971 min= 31.012 avg= 32.991 10 max= -0.376 min= ~-0.496 avg= -0.436

ENTER DATA -15C, -16C

RT 4 EOA
* DONE

G 2 Sensor Values

WD VALUE NAME WD VALUE NAME
1 5400 Total Temp 360.000 DegR ~=>FAULT UTrav
2 4BB3 Pitot Pressure 74.150 Hg -->FAULT OSlew
3 4D44 Long. Stick ~-0.050 In ~=~>FAULT OSlew
4 52C9 Right TEF 1.595 In -=->FAULT OSlew
5 56C5 NWS 28.959 Deg -->FAULT OSlew
6 5800 Right LEF -7.000 Deg -->FAULT UTrav OSlew
7 1EFF Power Lever Cntl 97.468 Deqg
8 22C7 Rudder Pedal 0.293 In
9 2432 Left Stabilator -3.212 In
10 6882 Left Rudder -0.496 In -->FAULT OSlew
2 max= 79.615 min= 68.222 avg= 73.919 7 max= 97.468 min= 97.341 avg= 97.405
3 max= 0.018 min= -0.059 avg= -0.021 8 max= 0.461 min= 0.293 avg= 0.377
4 max= 1.793 min= 1.619 avg= 1.706 9 max= -3.212 min= -3.212 avg= -3.212
5 max= 33.651 min= 30.572 avg= 32.111 10 max= -0.495 min= -0.497 avg= -0.496

ENTER DATA -10C, -12C

A-294
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4 EOA
G 2 Sensor Values

VALUE NAME
7DFF Total Temp 634.731 DegR
4B91 Pitot Pressure 71.532 Hg
4D39 Long. Stick -0.083 In
12BB Right TEF 1.485 In
56BC NWS 27.639 Deg
590B Right LEF 4.223 Deg
5C00 Power Lever Cntl 0.000 Deg
22C7 Rudder Pedal 0.293 In
2432 Left Stabilator =3.212 In
6800 Left Rudder -0.665 In
max= 79.846 min= 78.614 avg= 79.230
max= =0.039 min= -0.116 avg= -0.077
max= 1.619 min= 1.279 avg= 1.449
max= 30.718 min= 24.560 avg= 27.639
4 EOA

2 Sensor Values
VALUE NAME
55FF Total Temp 634.731 DegR
4BFF Pitot Pressure 80.000 Hg
4D22 Long. Stick -0.151 In
52AC Right TEF 1.366 In
168D NWS 23.094 Deg
5800 Right LEF =7.000 Deg
lEFF Power Lever Cntl 97.468 Deg
22C7 Rudder Pedal 0.293 In
2432 Left Stabilator -3.212 In
6862 Left Rudder =-0.538 In
max= =0.118 min= -0.228 avg= -0.173
max= 1.390 min= 0.970 avg= 1.180
max= 27.639 min= 20.161 avg= 23.900

WD VALUE

~-=>FAULT
-=>FAULT
-=->FAULT

~-=>FAULT
~~>FAULT
==>FAULT

~->FAULT

max=
max=
max=
max=

[N BEN]

WD VALUE

~-=>FAULT
-=>FAULT
-->FAULT
-->FAULT

~=>FAULT

-=->FAULT

max=
max=
max=
max=
max=

QUOVRIM
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* DONE
NAME
UTrav
OSlew
OSlew
OSlew
OSlew
UTrav OSlew
UTrav OSlew
97.468 min= 97.341 avg= 97.405
0.463 min= 0.293 avg= 0.378
=3.212 min= -3.212 avg= -3.212
=0.493 min= -0.497 avg= -0.495
ENTER DATA -5C, -7C
* DONE
ﬁm Z”Orh
NAME
UTrav
OTrav
OSlew
OSlew
UTrav OSlew
OSlew
4.223 min= 4.223 avg=- 4.223
97.468 min= 97.341 avg= 97.405
0.294 min= 0.293 avg= 0.293
-3.212 min= -3.212 avg= -3.212
=-0.495 min= -0.496 avg= -0.495
ENTER DATA 0C, =-2C
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4 EOCA

* DONE

G 2 Sensor Values

VALUE NAME WD VALUE NAME
47FF Total Temp 910.000 DegR -->FAULT UTrav
4BFF Pitot Pressure 80.000 Hg -=->FAULT OTrav
0CF2 Long. Stick -0.293 In
1244 Right TEF 0.542 In
1654 NWS 12.390 Deg
5800 Right LEF -7.000 Deg ~-=->FAULT UTrav OSlew
1EFE Power Lever Cntl 97.341 Deg
6338 Rudder Pedal 0.458 In —-->FAULT OSlew
2432 Left Stabilator -3.212 In
6800 Left Rudder -0.665 In ~—>FAULT UTrav OSlew
7 max= 97.468 min= 97.341 avg= 97.405
max= -0.207 min= -0.344 avg= -0.275 8 max= 0.458 min= 0.287 avg=" 0.372
max= 0.907 min= 0.408 avg= 0.657 9 max= -3.212 min= -3.212 avg= =3.212
max= 18.842 min= 8.431 avg= 13.636 10 max= -0.376 min= ~0.497 avg= -0.437

ENTER DATA 5C, 3C

4 EOA
* DONE

2 Sensor Values

VALUE NAME WD VALUE NAME
7DFF Total Temp 634.731 DegR -=>FAULT UTrav
4BFF Pitot Pressure 80.000 Hg —==>FAULT OTrav
4CD4 Long. Stick -0.382 In -->FAULT OSlew
1213 Right TEF 0.154 In

562A NWS 6.232 Deg -->FAULT OSlew
5800 Right LEF -7.000 Deg -->FAULT UTrav
1EFF Power Lever Cntl 97.468 Deg

22C7 Rudder Pedal 0.293 In

2432 Left Stabilator -3.212 In

2882 Left Rudder -0.496 In

7 max= 97.468 min= 97.341 avg= 97.405

max= -0.314 min= -0.403 avg= -0.358 8 max= 0.458 min= 0.293 avg= 0.375
max= 0.447 min= 0.099 avg= 0.273 9 max= -3.212 min= -3.212 avg= ~3.212
max= 11.217 min= 4.619 avg= 7.918 10 max= -0.495 min= -0.497 avg= -0.496
ENTER DATA 10C, 6C

A-296



RT 4 EOCA

* DONE

3G 2 Sensor Values

WD VALUE NAME WD VALUE NAME
1 55FF Total Temp 634.731 DegR ==>FAULT UTrav
2 4BFF Pitot Pressure 80.000 Hg -=>FAULT OTrav
] 3 O0CEB Long. Stick =-0.314 In
B 4 124B Right TEF 0.598 In
5 166A NWS 15.616 Deg
6 5800 Right LEF -7.000 Deg -=>FAULT UTrav OSlew
7 1EFF Power Lever Cntl 97.468 Deg
8 22C7 Rudder Pedal 0.293 In
9 2432 Left Stabilator -3.212 In
10 2882 Left Rudder =0.496 In
7 max= 97.468 min= 97.341 avg= 97.405
3 max= -0.264 min= -0.341 avg= -0.302 8 max= 0.466 min= 0.293 avg= 0.379
4 max= 0.653 min= 0.471 avg= 0.562 9 max= -3.212 min= -3.212 avg= -3.212
0 max= =0.376 min= -0.497 avg= -0.437

5 max= 15.762 min= 12.683 avg= 14.223 1
: ENTER DATA 15C, 11C

RT 4 ECA
* DONE

3G 2 Sensor Values

WD VALUE NAME WD VALUE NAME
1 7DFF Total Temp 634.731 DegR —==>FAULT UTrav
2 4BFF Pitot Pressure 80.000 Hg =->FAULT OTrav UPwr
3 O0CE4 Long. Stick -0.335 In
4 1245 Right TEF 0.550 In
5 1663 NWS 14.589 Deg
6 5800 Right LEF =7.000 Deg -=>FAULT UTrav
7 1EFF Power Lever Cntl 97.468 Deg
8 22C7 Rudder Pedal 0.293 In
9 2432 Left Stabilator -3.212 In
10 6800 Left Rudder -0.665 In ~-=>FAULT OSlew
7 max= 97.468 min= 97.341 avg= 97.405
3 max= -0.302 min= ~-0.367 avg= -0.335 8 max= 0.294 min= 0.287 avg= 0.290
4 max= 0.637 min= 0.432 avg= 0.534 9 max= =3.212 min= -3.212 avg= -3.212
5 max= 15.469 min= 11.804 avg= 13.636 10 max= -0.376 min= -0.496 avg= -~0.436

ENTER DATA 20C, 16C

A-297



RT 4 EOA

* DONE
G2 Sensor Values
Time 2: 355
/WD VALUE NAME WD VALUE NAME
1 7DFF Total Temp 634.731 DegR -=>FAULT UTrav
L 2 4BFF Pitot Pressure 80.000 Hg -->FAULT OTrav
s 3 4CE3 Long. Stick -0.338 In -=>FAULT OSlew
4 5260 Right TEF 0.764 In -=>FAULT OSlew
5 1691 NWS 21.334 Deg
6 5800 Right LEF -7.000 Deg ~=->FAULT UTrav OSlew
7 1EFF Power Lever Cntl 97.468 Deg
8 22C8 Rudder Pedal 0.294 In
9 2432 Left Stabilator -3.212 In
10 2883 Left Rudder -0.495 In
7 max= 97.468 min= 97.341 avg= 97.405
3 max= -0.267 min= -0.361 avg= -0.314 8 max= 0.294 min= 0.293 avg= 0.293
4 max= 0.994 min= 0.661 avg= 0.827 9 max= -3.212 min= -3.212 avg= =-3.212
5 max= 23.240 min= 17.669 avg= 20.455 10 max= -0.387 min= -0.497 avg= -0.442
’ ENTER DATA 25C, 22C
RT 4 EOA
* DONE
G 2 Sensor Values
Tine  2:39pm
WD VALUE NAME WD VALUE NAME
1 55FF Total Temp 634.731 DegR -->FAULT UTrav
2 4BFF Pitot Pressure 80.000 Hg -=>FAULT OTrav
3 OCF2 Long. Stick =0.293 In
4 529B Right TEF 1.231 In -=>FAULT OSlew
5 56B9 NWS 27.199 Deg -=>FAULT OSlew
6 5800 Right LEF -7.000 Deg -->FAULT UTrav
7 1EFF Power Lever Cntl 97.468 Deg
8 22C7 Rudder Pedal 0.293 In
9 2432 Left Stabilator -3.212 In
10 6883 Left Rudder =0.495 In -=>FAULT OSlew
6 max= 4.223 min= 4.223 avg= 4.223
7 max= 97.468 min= 97.341 avg= 97.405
3 max= -0.222 min= -0.323 avg= -0.272 8 max= 0.294 min= 0.284 avg= 0.289
4 max= 1.326 min= 1.041 avg= 1.184 9 max= -3.191 min= -3.212 avg= -3.202
5 max= 29.252 min= 23.240 avg= 26.246 10 max= ~0.385 min= -0.496 avg= -0.441

ENTER DATA 30C, 26C

A-298



DegR

In
In
Deg
Deg
Deg
In
In
In

1.132
27.199

DegR
Hg
In
In
Deg
Deg
Deg
In
In
In

1.085

RT 4 EOA
‘G 2 Sensor Values

WD VALUE  NAME
1 7DFF Total Temp 634.731
2 4BFF Pitot Pressure 80.000
3 OCEF Long. Stick -0.302
4 5297 Right TEF 1.200
5 56A7 NWS 24.560
6 5800 Right LEF -7.000
7 5C00 Power Lever Cntl 0.000
8 22C7 Rudder Pedal 0.293
9 2432 Left Stabilator ~-3.212

! 10 6882 Left Rudder -0.496

3 max= -0.240 min= -0.352 avg= -0.296
4 max= 1.295 min= 0.970 avg=
5 max= 31.891 min= 22.507 avg=

RT 4 EOA
G 2 Sensor Values

WD VALUE NAME

1 7000 Total Temp 360.000
2 4BFF Pitot Pressure 80.000
3 OCE7 Long. Stick -0.326
4 128B Right TEF 1.105
5 16C5 NWS 28.959
6 5800 Right LEF -7.000
7 1EFF Power Lever Cntl 97.468
8 22C7 Rudder Pedal 0.293
9 2432 Left Stabilator -3.212

10 6800 Left Rudder -0.665
3 max= -0.252 min= -0.364 avg= -0.308
4 max= 1.263 min= 0.907 avg=
5 max= 30.572 min= 22.801 avg=

26.686

WD VALUE

-=>FAULT
-->FAULT

-=>FAULT
==>FAULT
==>FAULT
-=>FAULT

-=>FAULT

max=
max=
max=
max=

(@ JANe RN ¢ REN}

1

WD VALUE

-->FAULT
==>FAULT

-=>FAULT

==>FAULT

* DONE
NAME
UTrav
OTrav UPwr
OSlew
OSlew
UTrav OSlew
UTrav OSlew
OSlew
97.468 min= 97.468 avg= 97.
0.294 min= 0.287 avg= 0.
-3.191 min= -3.226 avg= -3.
0.254 min= -0.496 avg= -0.
ENTER DATA 35C,
* DONE
NAME
UTrav
OTrav UPwr
UTrav OSlew
UTrav

468
290
209
121
31C

7 max= 97.468 min= 97.214 avg= 97.341

8 max=
9 max=
10 max=

A-299

0.294 min= 0.284 avg= 0.
=3.191 min= -3.212 avg= -3.
~0.376 min= -0.496 avg= -0.

ENTER DATA 40C,

289
202
436
36C
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4 EOA
G 2 Sensor Values
VALUE NAME WD VALUE
55FF Total Temp 634.731 DegR ~~>FAULT
4BFF Pitot Pressure 80.000 Hg -=>FAULT
OCDA Long. Stick -0.364 In
5291 Right TEF 1.152 In -->FAULT
16AA NWS 25.000 Deg
590B Right LEF 4.223 Deg ==>FAULT
1EFF Power Lever Cntl 97.468 Deg
22C7 Rudder Pedal 0.293 In
2432 Left Stabilator -3.212 In
2882 Left Rudder -0.496 In
7 max=
max= -0.278 min= -0.379 avg= -0.329 8 max=
max= 1.334 min= 0.922 avg= 1.128 9 max=
max= 28.812 min= 23.534 avg= 26.173 10 max=
4 EOA
2 Sensor Values
VALUE NAME WD VALUE
7DFF Total Temp 634.731 DegR -->FAULT
4BFF Pitot Pressure 80.000 Hg -->FAULT
OCE5 Long. Stick -0.332 In
128E Right TEF 1.128 In
16B0 NWS 25.880 Deg
5800 Right LEF -7.000 Deg -=>FAULT
1EFF Power Lever Cntl ©97.468 Deg
22C8 Rudder Pedal 0.294 In
2432 lLeft Stabilator -3.212 In
6882 Left Rudder -0.496 In -=>FAULT
7 max=
max= -0.296 min= -0.391 avg= -0.344 8 max=
max= 1.302 min= 1.025 avg= 1.164 9 max=
max= 27.346 min= 23.534 avg= 25.440 10 max=

A-300

OTrav UPwr

UTrav OSlew

OSlew
97.468 min= 97.341
0.294 min= 0.293
-3.191 min= -3.212
-0.493 min= -0.496

* DONE
NAME
UTrav
OTrav UPwr
OSlew
OSlew
97.468 min= 97.341 avg= 97.405
0.294 min= 0.293 avg=- 0.293
-3.191 min= -3.212 avg=--3.202
-0.376 min= ~0.497 avg= =-0.437
ENTER DATA 45C, 39C
* DONE
Time 2:50pm
NAME
UTrav

avg= 97.405

avg= 0.293
avg= -3.202
avg= -0.495

ENTER DATA 50C, 43C



RT 4 ECA

* DONE

G 2 Sensor Values

WD VALUE NAME WD VALUE NAME
1 EAOO0 Total Temp 635.269 DegR -->FAULT UTrav
2 4BFF Pitot Pressure 80.000 Hg -~>FAULT OTrav UPwr
3 4CD3 Long. Stick -0.385 In -=>FAULT OSlew
4 5287 Right TEF 1.073 In -->FAULT OSlew
5 16AC NWS 25.293 Deg
6 5800 Right LEF ~7.000 Deg -->FAULT UTrav OSlew
7 5C00 Power Lever Cntl 0.000 Deg -~->FAULT UTrav OSlew
8 22C7 Rudder Pedal 0.293 In
9 2432 Left Stabilator -3.212 In
10 2883 Left Rudder -0.495 In
7 max= 97.468 min= 97.214 avg= 97.341
3 max= =0.302 min= -0.400 avg= -0.351 8 max= 0.294 min= 0.293 avg= 0.293
4 max= 1.176 min= 0.978 avg= 1.077 9 max= -3.191 min= -3.212 avg= -3,202
5 max= 26.320 min= 22.361 avg= 24.340 10 max= -0.495 min= -0.496 avg= =-0.495
ENTER DATA 55C, 47C
RT 4 EOA

* DONE
G 2 Sensor Values

WD VALUE NAME WD VALUE NAME
1 DAOO Total Temp 635.269 DegR -->FAULT UTrav
2 4BFF Pitot Pressure 80.000 Hg ==>FAULT OTrav UPwr
3 OCDF Long. Stick -0.350 In
4 1273 Right TEF 0.915 In
5 56A7 NWS 24.560 Deg -~->FAULT OSlew
6 5800 Right LEF =7.000 Deg -=->FAULT UTrav
7 1EFF Power Lever Cntl 97.468 Deg
8 22C7 Rudder Pedal 0.293 In
9 2432 Left Stabilator -3.212 In
10 6800 Left Rudder -0.665 In ==>FAULT UTrav
6 max= 4.223 min= 4.223 avg= 4.223
7 max= 97.468 min= 97.341 avg= 97.405
3 max= ~0.317 min= -0.450 avg= -0.384 8 max= 0.294 min= 0.284 avg= 0.289
4 max= 1.105 min= 0.875 avg= 0.990 9 max= -3.191 min= -3.226 avg= -3.209
5 max= 26.173 min= 22.067 avg= 24.120 10 max= -0.376 min= -0.502 avg= -0.439

ENTER DATA 60C, 51C

A-301



RT 4 EOA

* DONE

G 2 Sensor Values

WD VALUE NAME WD VALUE NAME
1l 5400 Total Temp 360.000 DegR -->FAULT UTrav
2 4ABFF Pitot Pressure 80.000 Hg -=>FAULT OTrav UPwWr
3 0CCC Long. Stick -0.406 In
4 526A Right TEF 0.843 In -=>FAULT OSlew
5 16A3 NWS 23.974 Deg
6 5BFF Right LEF 36.000 Deg -->FAULT OTrav OSlew
7 1EFF Power Lever Cntl 97.468 Deg
8 22C7 Rudder Pedal 0.293 In
9 2432 Left Stabilator -3.212 In
10 68DD Left Rudder -0.378 In -=>FAULT OSlew
6 max= 4.223 min= 4.223 avg= 4.223
7 max= 97.468 min= 97.341 avg= 97.405
3 max= -0.305 min= -0.509 avg= -0.407 8 max= 0.294 min= 0.282 avg=- 0.288
4 max= 1.073 min= 0.637 avg= 0.855 9 max= -3.191 min= -3.212 avg='-3.,202
5 max= 24.707 min= 16.789 avg= 20.748 10 max= -0.495 min= -0.539 avg= =-0.517
ENTER DATA 65C, 56C
RT 4 EOA

* DONE
G 2 Sensor Values

WD VALUE NAME ' WD VALUE NAME
1 5400 Total Temp 360.000 DegR -->FAULT UTrav
2 4B4B Pitot Pressure 66.144 Hg -=->FAULT O0Slew UPwr
3 0CC9 Long. Stick ~-0.415 In
4 1254 Right TEF 0.669 In
5 5699 NWS 22.507 Deg -->FAULT OSlew
6 5800 Right LEF -7.000 Deg -=>FAULT UTrav
7 1EFF Power Lever Cntl 97.468 Deg
8 22C7 Rudder Pedal 0.293 In
9 2432 Left Stabilator -3.212 In
10 6874 Left Rudder -0.514 In -=>FAULT OSlew
7 max= 97.468 min= 97.214 avg= 97.341
3 max= -0.412 min= -0.560 avg= -0.486 8 max= 0.294 min= 0.282 avg= 0.288
4 max= 0.851 min= 0.519 avg= 0.685 9 max= -3.191 min= -3.212 avg= -3.202
5 max= 21.334 min= 12.390 avg= 16.862 ‘10 max= -0.493 min= -0.496 avg= -0.495

ENTER DATA 70C, 60C
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EoA

DegR
Hg
In
In
Deg
Deg
Deg
In
In
In

0.503

DegR

In
In
Deg
Deg
Deg
In
In
In

0.816

G2 Sensor Values
WD VALUE NAME
1 7DFF Total Temp 634.731
2 4B6A Pitot Pressure 68.530
3 4C89 Long. Stick -0.604
4 1231 Right TEF 0.392
5 5652 NWS 12.097
6 5800 Right LEF -7.000
7 1EFF Power Lever Cntl 97.468
8 22C7 Rudder Pedal 0.293
9 2432 Left Stabilator -3.212
10 6800 Left Rudder -0.665
3 max= -0.471 min= -0.601 avg= -0.536
4 max= 0.637 min= 0.368 avg=
5 max= 17.815 min= 11.510 avg= 14.663
RT 4 EOA
G 2 Sensor Values
WD VALUE NAME
1 4000 Total Temp 360.000
2 48DE Pitot Pressure 18.339
3 0C7C Long. Stick -~0.643
4 5263 Right TEF 0.788
5 5693 NWS 21.628
6 5800 Right LEF -7.000
7 5F3B Power Lever Cntl 105.093
8 22C7 Rudder Pedal 0.293
9 2432 Left Stabilator -3.212
10 6861 Left Rudder -0.539
3 max= -0.533 min= ~0.666 avg= -0.600
4 max= 1.041 min= 0.590 avg=
5 max= 23.240 min= 16.349 avg= 19.795

WD VALUE

-=>FAULT
-=>FAULT
~=>FAULT

—-=>FAULT
-=>FAULT

-~>FAULT

max=
max=
nmax=
max=
max=

OCWVWONO

1

WD VALUE

—==>FAULT
~-~>FAULT

==>FAULT
-=>FAULT
-==>FAULT
-=>FAULT

-=>FAULT

max=
max=
max=
max=

[@ Vo e BN

1
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* DONE

avg= 4,223
avg= 97.341
avg= 0.293
avg= -3.202
avg= -0.517

ENTER DATA 75C, 65C

NAME

UTrav

0Slew UPwr

OSlew

OSlew

UTrav OSlew

UTrav
4.223 min= 4.223
97.468 min= 97.214
0.294 min= 0.291
~-3.191 min= -3.212
-0.493 min= -0.540

NAME

UTrav

OSlew UPwr

OSlew

OSlew

UTrav OSlew

OSlew

OSlew
97.468 min= 97.341
0.294 min= 0.291
~-3.191 min= -3.226
-0.378 min= -0.496

ENTER DATA 75C+5M, 69C

* DONE

avg= 97.405

avg= 0.293
avg= -~3.209
avg= -0.437

Arnbrent Chanber Temp. at 75 at gm)m«{ej)'
.I:knmIEW%Tam@




RT 4 EOA

* DONE

‘G 2 Sensor Values

. WD VALUE NAME WD VALUE NAME

1 C200 Total Temp 635.269 DegR -->FAULT UTrav

2 4970 Pitot Pressure 29.578 Hg -=>FAULT 0Slew UPwr
3 4C59 Long. Stick -0.746 In -->FAULT OSlew

4 122F Right TEF 0.376 In

5 5657 NWS 12.830 Deg -->FAULT OSlew

6 5BFF Right LEF 36.000 Deg -~>FAULT OTrav OSlew
7 1EFF Power Lever Cntl 97.468 Deg

8 22C7 Rudder Pedal 0.293 In

9 2430 Left Stabilator -3.226 In

10 6884 Left Rudder -0.493 In -->FAULT OSlew

6 max= 4.223 min= 4.223 avg= 4.223
7 max= 97.468 min= 97.214 avg= 97.341
3 max= -0.666 min= -0.835 avg= -0.751 8 max= 0.294 min= 0.282 avg=" 0.288
4 max= 0.566 min= 0.337 avg= 0.451 9 max= -3.191 min= -3.226 avg= -3.209
5 max= 15.029 min= 9.018 avg= 12.023 10 max= -0.376 min= -0.497 avg= -0.437
' ENTER DATA 75+10M 72C
RT 4 EOA

* DONE
G 2 Sensor Values

WD VALUE NAME WD VALUE NAME
1 D7FF Total Temp 910.000 DegR -->FAULT UTrav
2 4A24 Pitot Pressure 43.435 Hg ~=>FAULT OSlew UPwr
3 4C3D Long. Stick -0.829 In -->FAULT OSlew
4 5216 Right TEF 0.178 In -->FAULT OSlew
5 55FB NWS -0.660 Deg -->FAULT OSlew
6 5800 Right LEF -7.000 Deg -->FAULT UTrav OSlew
7 SEFE Power Lever Cntl 97.341 Deg -->FAULT OSlew
8 22C7 Rudder Pedal 0.293 In
9 2432 Left Stabilator -3.212 In
10 6874 Left Rudder -0.514 In -->FAULT OSlew

7 max= 97.468 min= 97.341 avg= 97.405

max= —-0.723 min= -0.844 avg= -0.783 8 max= 0.458 min= 0.282 avg= 0.370

4 max= 0.321 min= -0.020 avg= 0.150 9 max= -3.191 min= -3.212 avg= -3.202

5 max= 10.191 min= ~0.953 avg= 4.619 10 max= -0.492 min= ~0.562 avg= -0.527
ENTER DATA 75+15M 73C

W
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RT 4 EOA
* DONE
G 2 Sensor Values
WD VALUE NAME WD VALUE NAME
1 4000 Total Temp 360.000 DegR -->FAULT UTrav
2 4A21 Pitot Pressure 43.204 Hg -->FAULT UPwr
3 4C3F Long. Stick -0.823 In ~->FAULT OSlew
4 120E Right TEF 0.115 In
5 5622 NWS 5.059 Deg -=>FAULT OSlew
6 590B Right LEF 4.223 Deg ==>FAULT OSlew
7 1lEFE Power Lever Cntl 97.341 Deg
8 22C7 Rudder Pedal 0.293 In
p 9 2432 Left Stabilator -3.212 In 4
; 10 68BB Left Rudder -0.422 In ==>FAULT OSlew
6 max= 4.223 min= 4.223 avg= 4.223
7 max= 97.468 min= 97.341 avg= 97.405
3 max= -0.758 min= -0.853 avg= -0.806 8 max= 0.294 mnin= 0.282 avg= 0.288
4 max= 0.265 min= 0.028 avg= 0.146 9 max= -3.191 min= -3.212 avg= =-3.202
5 max= 7.111 min= 1.540 avg= 4.326 10 max= 0.493 min= -0.535 avg= -0.021
ENTER DATA 75+4+20M 75C
RT 4 EOA
* DONE
G 2 Sensor Values
WD VALUE NAME WD VALUE NAME
1 4800 Total Temp 360.000 DegR -->FAULT UTrav
2 49C2 Pitot Pressure 35.891 Hg -->FAULT UPwr
3 4C52 Long. Stick -0.767 In -->FAULT OSlew
4 5230 Right TEF 0.384 In -->FAULT OSlew
5 5651 NWS 11.950 Deg -->FAULT OSlew
6 5BFF Right LEF 36.000 Deg -->FAULT OTrav OSlew
7 SEFF Power Lever Cntl 97.468 Deg -->FAULT
8 22C7 Rudder Pedal 0.293 In
9 2432 Left Stabilator -3.212 In
10 6800 Left Rudder -0.665 In -=>FAULT UTrav OSlew
7 max= 97.468 min= 97.341 avg= 97.405
3 max= -0.711 min= ~0.835 avg= -0.773 8 max= 0.468 min= 0.282 avg= 0.375
4 max= 0.360 min= 0.020 avg= 0.190 9 max= -3.191 min= -3.226 avg= =-3.209
5 max= 14.883 min= 5.792 avg= 10.337 10 max= -0.376 min= -0.514 avg= -0.445

A-305

ENTER DATA 75+25M 76C



RT

4

EoA

G 2 Sensor Values
WD VALUE NAME WD VALUE
1 4000 Total Temp 360.000 DegR -—>FAULT
2 49D6 Pitot Pressure 37.430 Hg -~>FAULT
3 0C6B Long. Stick -0.693 In
4 5234 Right TEF 0.416 In -->FAULT
5 5659 NWS 13.123 Deg ==>FAULT
6 590B Right LEF 4.223 Deg -=~>FAULT
7 5C00 Power Lever Cntl 0.000 Deg -->FAULT
8 22C7 Rudder Pedal 0.293 In
9 2432 Left Stabilator -3.212 In
10 68DE Left Rudder -0.376 In —->FAULT
6 max=
7 max=1
3 max= -0.640 min= -0.764 avg= -0.702 8 max=
4 max= 0.653 min= 0.257 avg= 0.455 9 max=
5 max= 15.762 min= 10.337 avg= 13.050 10 max=
RT 4 EOA
3 2 Sensor Values
WD VALUE NAME WD VALUE
1 FCFF Total Temp 497.097 DegR -->FAULT
2 49D1 Pitot Pressure 37.045 Hg -->FAULT
3 0C70 Long. Stick -0.678 In
4 5251 Right TEF 0.645 In -->FAULT
5 565B NWS 13.416 Deg -->FAULT
6 5BA9 Right LEF 32.385 Deg -->FAULT
7 S5EFF Power Lever Cntl 97.468 Deg -->FAULT
8 22C7 Rudder Pedal 0.293 In
9 2432 Left Stabilator -3.212 In
10 6800 Left Rudder -0.665 In -->FAULT
6 max=
7 max=
3 max= -0.575 min= -0.693 avg= -0.634 8 max=
4 max= 0.780 min= 0.527 avg= 0.653 9 max=
5 max= 17.229 min= 11.070 avg= 14.150 10 max=
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ENTER DATA 75+30M 76C

NAME
UTrav
OSlew UPwr
OSlew
OSlew
OSlew
UTrav OSlew
OSlew
4.223 nin= 4.223
04.966 min= 97.341
0.464 min= 0.282
-2.133 min= -3.212
~0.493 min= -0.496
NAME
UTrav
OSlew UPwr
OSlew
OSlew
OSlew
OSlew
UTrav OSlew
4.223 min= 4.223
97.468 min= 97.214
0.468 min= 0.282
-3.191 min= -3.226
-0.497 min= -0.497

ENTER DATA 75+35M 77C

* DONE
avg= 4,223
avg=101.153
avg= 0.373
avg=- -2.673
avg= ~0.495

* DONE
avg= 4.223
avg=' 97.341
avg= 0.375
avg= -3.209
avg= -0.497



RT 4 EOA
* DONE
8G 2 Sensor Values
WD VALUE NAME WD VALUE NAME
1 7DFF Total Temp 634.731 DegR ~=>FAULT UTrav
2 4953 Pitot Pressure 27.346 Hg ~=>FAULT OSlew UPwr
3 4CAl Long. Stick -0.533 In ~=>FAULT OSlew
4 1278 Right TEF 0.954 In
5 165B NWS 13.416 Deg
6 5800 Right LEF =7.000 Deg -->FAULT UTrav OSlew
7 5C00 Power Lever Cntl 0.000 Deg -->FAULT UTrav
8 22C7 Rudder Pedal 0.293 In
9 2430 Left Stabilator ~3.226 In
10 6800 Left Rudder -0.665 In -->FAULT UTrav OSlew
6 max= 4.223 min= 4.223 avg= 4.223
7 max=105.093 min= 97.341 avg=101.217
3 max= -0.483 min= -0.637 avg= -0.560 8 max= 0.464 min= 0.282 avg= 0.373
4 max= 1.144 min= 0.772 avg= 0.958 9 max= -3.191 min= -3.226 avg= -3.209
5 max= 19.575 min= 12.243 avg= 15.909 10 max= 0.561 min= -0.496 avg= 0.033
ENTER DATA 75+40M 77C
RT 4 EOA
* DONE
G 2 Sensor Values
WD VALUE NAME WD VALUE NAME
1 F7FE Total Temp 909.462 DegR ~=>FAULT UTrav
2 4A04 Pitot Pressure 40.971 Hg -=>FAULT OSlew UPwr
3 4CCB Long. Stick -0.409 In -~>FAULT OSlew
4 527A Right TEF 0.970 In -->FAULT OSlew
5 5670 NWS 16.496 Deg -->FAULT OSlew
6 5BFF Right LEF 36.000 Deg -=>FAULT OTrav OSlew
7 S5EFF Power Lever Cntl 97.468 Deg -=>FAULT OSlew
8 22C7 Rudder Pedal 0.293 In
9 2432 Left Stabilator =3.212 In
10 6AD3 Left Rudder 0.275 In -=>FAULT OSlew
6 max= 4.223 min= 4.223 avg= 4.223
7 max= 97.468 min= 97.087 avg= 97.278
3 max= -0.409 min= -0.566 avg= -0.487 8 max= 0.464 min= 0.282 avg= 0.373
4 max= 1.429 min= 1.010 avg= 1.219 9 max= -3.191 min= -3.226 avg= -3.209
5 max= 21.628 min= 12.683 avg= 17.155 10 max= -0.376 min= -0.376 avg= -0.376

ENTER DATA 75+45M 78C
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RT 4 EoA

* DONE

SG 2 Sensor Values

WD VALUE NAME WD VALUE NAME

1 77FE Total Temp 909.462 DegR -=->FAULT UTrav

2 4A51 Pitot Pressure 46.899 Hg -=>FAULT OSlew UPwr

3 4CCC Long. Stick -0.406 In -->FAULT OSlew

4 52AE Right TEF 1.382 In -=>FAULT OSlew

5 1683 NWS 19.282 Deg

6 5BFF Right LEF 36.000 Deg -->FAULT OTrav OSlew

7 SEFF Power Lever Cntl 97.468 Deg -->FAULT OSlew

8 62C7 Rudder Pedal 0.293 In -->FAULT OSlew

9 2432 Left Stabilator -3.212 In

10 6ABB Left Rudder 0.244 In -=>FAULT OSlew

7 max= 97.468 min= 97.214 avg= 97.341

3 max= -0.382 min= -0.504 avg= -0.443 8 max= 0.468 min= 0.282 avg=  0.375
4 max= 1.437 min= 0.986 avg= 1.211 9 max= -3.205 min= -3.226 avg=:-3.215
5 max= 20.601 min= 15.469 avg= 18.035 10 max= 0.561 min= ~0.496 avg= 0.033

ENTER DATA 75+50M 78C

RT 4 EOA
* DONE

G 2 Sensor Values

WD VALUE NAME WD VALUE NAME
1 EC00 Total Temp 360.000 DegR -=>FAULT UTrav
2 4AD7 Pitot Pressure 57.214 Hg -->FAULT OSlew UPwWr
3 0CDD Long. Stick -0.355 In
4 5292 Right TEF 1.160 In ==>FAULT OSlew
5 5682 NWS 19.135 Deg -->FAULT OSlew
6 590B Right LEF 4.223 Deg -=>FAULT
7 1EFF Power Lever Cntl 97.468 Deg
8 22C7 Rudder Pedal 0.293 In
9 2432 Left Stabilator -3.212 In
10 6800 Left Rudder -0.665 In -->FAULT UTrav
7 max= 97.468 min= 97.468 avg= 97.468
3 max= -0.308 min= -0.432 avg= -0.370 8 max= 0.458 min= 0.282 avg= 0.370
4 max= 1.445 min= 1.041 avg= 1.243 9 max= =-3.212 min= -3.247 avg= -3.229
5 max= 23.827 min= 16.935 avg= 20.381 10 max= 0.257 min= -0.379 avg= -0.061

ENTER DATA 75+55M 78C
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RT 4 EOCA
* DONE
3G 2 Sensor Values
WD VALUE NAME WD VALUE NAME
1 5800 Total Temp 360.000 DegR -=->FAULT UTrav
2 4AAF Pitot Pressure 54.135 Hg ~=>FAULT OSlew UPwr
3 4CE1l Long. Stick -0.344 In -=>FAULT OSlew
4 5283 Right TEF 1.041 In -->FAULT OSlew
5 567E NWS 18.548 Deg -->FAULT OSlew
6 5BFF Right LEF 36.000 Deg -->FAULT OTrav OSlew
7 1EFF Power Lever Cntl 97.468 Deg
8 22C7 Rudder Pedal 0.293 In
9 2432 Left Stabilator -3.212 In
10 2AC5 Left Rudder 0.257 In
7 max= 97.468 min= 89.971 avg= 93.719
3 max= -0.281 min= =-0.403 avg= -0.342 8 max= 0.467 min= 0.282 avg= 0.375
4 max= 1.405 min= 1.105 avg= 1.255 9 max= -3.122 min= -3,226 avg= =-3.174
5 max= 23.974 min= 16.642 avg= 20.308 10 max= 0.497 min= 0.241 avg= 0.369
' ENTER DATA 75+60M 78C
RT 4 EOA
* DONE
G 2 Sensor Values
WD VALUE NAME WD VALUE NAME
1 5400 Total Temp 360.000 DegR -->FAULT UTrav
2 4BOF Pitot Pressure 61.525 Hg -->FAULT OSlew UPwr
3 4CFC Long. Stick -0.264 In -->FAULT OSlew
4 128C Right TEF 1.112 In
5 1688 NWS 20.015 Deg :
6 5800 Right LEF -7.000 Deg -->FAULT UTrav OSlew
7 5C00 Power Lever Cntl 0.000 Deg -=->FAULT UTrav OSlew
8 22C7 Rudder Pedal 0.293 In
9 2432 Left Stabilator -3.212 1In
10 6BA8 Left Rudder 0.552 In -=>FAULT OSlew
7 max= 97.468 min= 97.341 avg= 97.405
3 max= -0.246 min= -0.367 avg= -0.307 8 max= 0.294 min= 0.282 avg= 0.288
4 max= 1.374 min= 1.033 avg= 1.204 9 max= -3.191 min= -3.226 avg= -3.209
5 max= 22.507 min= 16.642 avg= 19.575 10 max= -0.387 min= -0.387 avg= -0.387

ENTER DATA 70C, 75C
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RT 4 EOA

* DONE

G 2 Sensor Values

WD VALUE NAME WD VALUE NAME
1 4800 Total Temp 360.000 DegR -=>FAULT UTrav
2 4ACF Pitot Pressure 56.598 Hg -->FAULT OSlew UPwr
3 OCF4 Long. Stick -0.287 In
4 527E Right TEF 1.002 In =->FAULT OSlew
5 569B NWS 22.801 Deg -=>FAULT OSlew
6 5800 Right LEF -7.000 Deg -->FAULT UTrav OSlew
7 5C00 Power Lever Cntl 0.000 Deg -->FAULT UTrav
8 22C7 Rudder Pedal 0.293 In
9 2432 Left Stabilator =-3.212 In )
10 6B7D Left Rudder 0.496 In -->FAULT OSlew
7 max= 97.468 min= 89.971 avg= 93.719
3 max= -0.222 min= -0.403 avg= -0.312 8 max= 0.468 min= 0.282 avg= 0.375
4 max= 1.437 min= 0.986 avg= 1.211 9 max= 3.212 min= -3.226 avg= -0.007
5 max= 25.000 min= 14.883 avg= 19.941 10 max= 0.562 min= -0.493 avg= 0.034
ENTER DATA 65C, 73C
RT 4 EOA

* DONE
G 2 Sensor Values

WD VALUE NAME WD VALUE NAME
1 ES00 Total Temp 497.634 DegR -=>FAULT UTrav
2 4ABF Pitot Pressure 55.367 Hg ==>FAULT OSlew UPwr
3 0CCé6 Long. Stick -0.424 In
4 127C Right TEF 0.986 In
5 566B NWS 15.762 Deg ==>FAULT OSlew
6 5BFF Right LEF 36.000 Deg -=>FAULT OTrav OSlew
7 5EFF Power Lever Cntl 97.468 Deg -->FAULT OSlew
8 22C7 Rudder Pedal 0.293 In
9 64CD Left Stabilator -2.133 In -->FAULT OSlew
10 6857 Left Rudder ~-0.552 In ~->FAULT OSlew
6 max= 4.223 min= 4.223 avg= 4.223
7 max= 97.468 min= 97.214 avg= 97.341
3 max= -0.358 min= -0.504 avg= -0.431 8 max= 0.464 min= 0.282 avg= 0.373
4 max= 1.136 min= 0.843 avg= 0.990 9 max= -3.191 min= -3.226 avg= -3.209
5 max= 17.669 min= 13.123 avg= 15.396 10 max= 0.557 min= -0.401 avg= 0.078

ENTER DATA 60C, 68C
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RT 4 EOA

* DONE

G2 Sensor Values

WD VALUE NAME WD VALUE NAME

1 4000 Total Temp 360.000 DegR -=->FAULT UTrav

2 4A54 Pitot Pressure 47.130 Hg -=>FAULT OSlew UPwr
3 0C9C Long. Stick -0.548 In

4 126F Right TEF 0.883 In

5 564E NWS 11.510 Deg -=>FAULT OSlew

6 5800 Right LEF =7.000 Deg -->FAULT UTrav OSlew
7 5C00 Power Lever Cntl 0.000 Deg -=>FAULT UTrav OSlew
8 22C6 Rudder Pedal 0.291 In

9 2432 Left Stabilator -3.212 In

10 6800 Left Rudder -0.665 In -~>FAULT UTrav

max= 4.223 min= 4.223 avg= 4.223
max= 98.485 min= 97.214 avg= 97.849
max= 0.468 min= 0.282 avg= 0.375
max= -3.191 min= ~3.226 avg= -3.209
max= 0.557 min= -0.496 avg= 0.031

ENTER DATA 55C, 65C

3 max= -0.412 min= -0.575 avg= -0.493
4 max= 1.002 min= 0.629 avg= 0.816
5 max= 16.642 min= 7.551 avg= 12.097 1

CWOVWOIO

RT 4 EOA
* DONE

G 2 Sensor Values ‘ . 73“L‘hst“
WD VALUE NAME WD VALUE NAME

1 73FF Total Temp 910.000 DegR ~-=>FAULT UTrav

2 4A56 Pitot Pressure 47.284 Hg -->FAULT UPwr

3 0C85 Long. Stick -0.616 In '

4 523A Right TEF 0.463 In -=>FAULT

5 163E NWS 9.164 Deg : :

6 5800 Right LEF -7.000 Deg ~=>FAULT OTrav OSlew

7 1EFF Power Lever Cntl 97.468 Deg

8 22C7 Rudder Pedal 0.293 In

9 2432 Left Stabilator -3.212 In
10 2AC2 Left Rudder 0.253 In

6 max= 4.223 min= 4.223 avg= 4.223

SR 7 max= 97.468 min= 97.341 avg= 97.405
e 3 max= -0.578 min= -0.678 avg= -0.628 8 max= 0.458 min= 0.282 avg= 0.370
' max= 0.487 min= 0.281 avg= 0.384 9 max= -3.191 min= -3.247 avg= -3.219
max= 12.243 min= 6.525 avg= 9.384 10 max= 0.253 min= -0.496 avg= -0.122

ENTER DATA 50C, 61C

O >
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RT 4 EOA
MSG 2 Sensor Values
WD VALUE NAME
1 7C00 Total Temp 360.000 DegR
2 4769 Pitot Pressure 48.746 Hg
3 0C79 Long. Stick -0.652 In
4 1220 Right TEF 0.257 In
5 5628 NWS 5.938 Deg
6 5800 Right LEF =-7.000 Deg
7 1lEFF Power Lever Cntl 97.468 Deg
8 22C7 Rudder Pedal 0.293 In
9 2432 Left Stabilator =3.212 In
10 6886 Left Rudder -0.491 In
3 max= -0.598 min= -0.705 avg= -0.652
4 max= 0.313 min= 0.051 avg= 0.182
5 max= 9.457 min= 5.645 avg= 7.551
RT 4 EOA
SG 2 Sensor Values
WD VALUE NAME
1 55FF Total Temp 634.731 DegR
2 4A79 Pitot Pressure 49.978 Hg
3 4C7B Long. Stick -0.646 In
4 120B Right TEF 0.091 In
5 5627 NWS 5.792 Deg
6 5BFF Right LEF 36.000 Deg
7 1lEFF Power Lever Cntl 97.468 Deg
8 22C8 Rudder Pedal 0.294 In
9 2432 Left Stabilator -3.212 In
10 68DE Left Rudder =0.376 In
3 max= -0.616 min= -0.717 avg= -0.666
4 max= 0.234 min= -0.036 avg= 0.099
5 max= 11.217 min= 4.326 avg= 7.771

WD VALUE

-=->FAULT
-=>FAULT

-=>FAULT
-=>FAULT

-->FAULT

max=
max=
max=
max=
max=

O W WO

WD VALUE

==>FAULT
-->FAULT
-->FAULT

-=->FAULT
--=>FAULT

-=>FAULT

max=
max=
max=
max=
max=

OV RN

A-312

* DONE
avg= 4.223
avg= 97.341
avg= 0.288
avg= -3.209
avg= -0.436

ENTER DATA 45C, 58C

NAME
UTrav
OSlew UPwr
OSlew
UTrav OSlew
OSlew
4.223 min= 4.223
97.468 min= 97.214
0.294 min= 0.282
-3.191 min= -3.226
-0.376 min= -0.496
NAME
UTrav
UPwr
OSlew
OSlew
OTrav OSlew
OSlew
4.223 min= 4.223
97.468 min= 97.087
0.294 min= 0.282
-3.191 min= -3.212
-0.376 min= -0.497

* DONE
avg= 4.223
avg= 97.278
avg= 0.288
avg= -3.202
avg= -0.437

ENTER DATA 40C, 53C



RT 4 EOA
MSG 2 Sensor Values
WD VALUE NAME WD VALUE
1 EFFF Total Temp 910.000 DegR ~=>FAULT
2 4A37 Pitot Pressure 44.897 Hg ~=->FAULT
3 4C7C Long. Stick -0.643 In -=>FAULT
4 5234 Right TEF 0.416 In -=>FAULT
5 1652 NWS 12.097 Deg
6 SBFF Right LEF 36.000 Deg ==>FAULT
7 1EFF Power Lever Cntl 97.468 Deg
8 22C7 Rudder Pedal 0.293 In
9 2432 Left Stabilator -3.212 In
10 2882 Left Rudder =0.496 In
7 max=
3 max= -0.548 min= -0.714 avg= -0.631 8 max=
4 max= 0.337 min= -0.099 avg= 0.119 9 max=
5 max= 15.909 min= 6.085 avg= 10.997 10 max=
RT 4 EOA
MSG 2 Sensor Values
WD VALUE NAME WD VALUE
1 7000 Total Temp 360.000 DegR -=>FAULT
2 4996 Pitot Pressure 32.504 Hg -=>FAULT
3 4CBO Long. Stick -0.489 1In -<~>FAULT
4 126D Right TEF 0.867 In :
5 5671 NWS 16.642 Deg -=>FAULT
6 5800 Right LEF -=7.000 Deg -=>FAULT
7 1EFF Power Lever Cntl 97.468 Deg
8 22C7 Rudder Pedal 0.293 In
9 2432 Left Stabilator -3.212 In
10 68DD Left Rudder -0.378 In -->FAULT
6 max=
: 7 max=
3 max= -0.483 min= -0.572 avg= -0.527 8 max=
4 max= 0.867 min= 0.614 avg= 0.740 9 max=
5 max= 21.628 min= 13.856 avg= 17.742 10 max=
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* DONE

avg= 97.214
avg= 0.288
avg= =3.202
avg= =0.437

ENTER DATA 35C, 49C

NAME

UTrav

OSlew UPwr

OSlew

OSlew

OTrav OSlew
97.468 min= 96.960
0.294 min= 0.282
-3.191 min= -3.212
-0.376 min= -0.497

NAME

UTrav

OSlew UPwr

OSlew

OSlew

UTrav OSlew

OSlew
4.223 min= 4.223
98.358 min= 97.214
0.294 min= 0.282
-3.191 min= -3.226
-0.376 min= -0.514

* DONE
avg= 4.223
avg= 97.786
avg= 0.288
avg= -=3.209
avg= =0.445

ENTER DATA 30C, 42C
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‘G 2 Sensor Values

VALUE NAME
7000 Total Temp 360.000 DegR
4A07 Pitot Pressure 41.202 Hg
4C9C Long. Stick -0.548 In
522A Right TEF 0.337 In
163E NWS 9.164 Deg
5800 Right LEF -7.000 Deg
1EFF Power Lever Cntl 97.468 Deg
22C0 Rudder Pedal 0.282 In
2432 Left Stabilator -3.212 In
6882 Left Rudder -0.496 In
max= -0.474 min= -0.589 avg= -0.532
max= 0.606 min= 0.265 avg= 0.435
max= 15.616 min= 9.018 avg= 12.317
4 EOA

2 Sensor Values
VALUE NAME
7C00 Total Temp 360.000 DegR
4B03 Pitot Pressure 60.601 Hg
0CCO0 Long. Stick -0.441 In
125E Right TEF 0.748 In
167F NWS 18.695 Deg
5800 Right LEF -7.000 Deg
1EFF Power Lever Cntl 97.468 Deg
22C7 Rudder Pedal 0.293 In
64CD Left Stabilator -2.133 In
6882 Left Rudder -0.496 In
max= =-0.397 min= -0.506 avg= ~0.452
max= 0.994 min= 0.645 avg= 0.820
max= 21.774 min= 14.736 avg= 18.255

O W

WD VALUE

-=>FAULT
-=->FAULT
-->FAULT
==>FAULT

==>FAULT

-=>FAULT

max=
max=
max=
max=
nax=

O VWO

1

WD VALUE

-=>FAULT
==>FAULT

-->FAULT

-=>FAULT
-=->FAULT

max=
max=
max=
max=
max=

O WYWoJdO

1
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* DONE
NAME
UTrav
OSlew UPwr
OSlew
OSlew
UTrav
OSlew
4.223 min= 4.223 avg= 4.223
98.485 min= 97.341 avg= 97.913
0.294 min= 0.282 avg= - 0.288
=3.191 min= -3.212 avg= -3.202
-0.491 min= -0.496 avg= -0.493
ENTER DATA 25C, 33C
* DONE
NAME
UTrav
OSlew UPwr
UTrav OSlew
OSlew
OSlew
4.223 min= 4.223 avg=, 4.223
97.468 min= 97.341 avg= 97.405
0.294 min= 0.285 avg= 0.290
=3.191 min= -3.212 avg= -3.202
-0.493 min= -0.496 avg= -0.495

ENTER DATA 25C+5M 32C



T 4 EOA

* DONE

'8¢ 2 Sensor Values-

OOV WJOUd WP

D VALUE NAME WD VALUE NAME

6EFF Total Temp 772.366 DegR ~-=>FAULT UTrav

4BFF Pitot Pressure 80.000 Hg ==->FAULT OTrav OSlew UPwr

4CBC Long. Stick -0.453 In -=->FAULT OSlew

5292 Right TEF 1.160 In -=>FAULT OSlew

5688 NWS 20.015 Deg -->FAULT OSlew

590B Right LEF 4.223 Deg -->FAULT OSlew

1EFF Power Lever Cntl 97.468 Deg

22C7 Rudder Pedal 0.293 In

2432 Left Stabilator -3.212 In _

6800 Left Rudder -0.665 In -->FAULT UTrav
6 max= 4.223 min= 4.223 avg= 4.223
7 max= 97.468 min= 97.214 avg= 97.341

max= -0.326 min= ~0.456 avg= -0.391 8 max= 0.294 min= 0.293 avg= 0.293

max= 1.097 min= 0.748 avg= 0.922 9 max= -3.191 min= -3.212 avg= -3.202

max= 23.534 min= 17.229 avg= 20.381 10 max= -0.495 min= ~0.496 avg= -0.495

(S S )

ENTER DATA 25+10M 31C

T 4 EOA

—

CWVWRNIOUbdWNE

* DONE
[SC 2  Sensor Values ?
' Time 5707 prn ‘
ID VALUE  NAME WD VALUE NAME i
7DFF Total Temp 634.731 DegR =--~>FAULT UTrav -
4BD8 Pitot Pressure 76.998 Hg -->FAULT OSlew UPwr
0CCl Long. Stick -0.438 In
1272 Right TEF 0.907 In
5683 NWS 19.282 Deg -=->FAULT . OSlew
590B Right LEF 4.223 Deg ~-->FAULT OSlew
1EFF Power Lever Cntl 97.468 Deg
22C7 Rudder Pedal 0.293 In
2432 Left Stabilator -3.212 In
6800 Left Rudder -0.665 In -->FAULT UTrav OSlew
7 max= 97.468 min= 97.214 avg= 97.341
3 max= =0.320 min= -0.438 avg= -0.379 8 max= 0.294 nin= 0.282 avg= 0.288
4 max= 1.089 min= 0.812 avg= 0.950 9 max= ~3.212 min= -3.212 avg= -3.212
5 max= 23.680 min= 17.815 avg= 20.748 10 max= ~0.495 min= -0.496 avg= -0.495

ENTER DATA 25+15M 30C
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15.3 ALTITUDE TEST DATA SHEET
15.3.1 Altitude Test (14.5)  /25/s3 Brad Kessbw PAsle/FAnD

' 78°¢
WARNING: Observe the EOA Maximum Internal Operating Tﬁperature listed in the
Thermal Test Plan Data Sheet as approaching the upper limit of safe temperatures.

50,000 £E. |
EOA Initial Stabilized Temperaturd 30.29C|  EOA Maximum Templ#.50C @~ _inHgt-

15.3.1.1 Print each of the sensor data files for the constant values and attach them behind this data sheet.

All of the Sensors values are cénstant YEdz/Ndj - Expect Yes.
15.3.1.2 Altitude results will be in a technical report; attach it behind the Altitude Test data sheets.
Teo
Comments: 'Pgww. Sevsor S 4030-32-0) i< tn H. alBilile chandes but Is nok conmated 4o Ho Eoa,
The Sensorvalues are Constant but neisy. Th rorse s due o Eop#] laol:,ﬁ Gl not

Ha albdde fest TL skab sensor seams #o be Srl, shble.

A\- SO}DQO P\\AS Igr\ﬂ;n\.«‘@é’ +’LL ZoA S'}QPFQA. U'PL‘PMJ on J‘Zu 4553 ELAS. 'TL; S‘hﬁL Sensov
. T
'Pos\r\")mn wes c.LAn}al t See :( +he Eon V&Po(‘l’&; e cLﬂnjg_. No CL«w;& in Shib P"S'L“"" was

V‘ﬂ?or\'!k'- wad L,_:hs ou‘l‘fuf{-‘ L)-/'

TL-.E Aus controller was chacked and ool 4o la&ofw_ra’rima. J5S°3 dakz

Bon by copollen r el v chuckad and Gd 4o ke good-
* Vi
The £~A LED s 9\“:“ oee‘ra'\-téf. T{\L EoA  Current A\mw w4l S"P.“ at 4—1« :\r:.\"fa' Cah))"'lohs

OQ- ZSAMFS on 23Vah"$ ihPU+. .
T con mierwdl Yemp, is 3271 °C , and chonber Yemp. 7 28.L7C

A power raset 4o Ho Eofk was -}-r?cl) and -l—kg EocA 1S now Dp-c.m‘hnj V‘"’"““ -

Ak 5°’o°o .C}. + ébminu-‘es)"‘k_ Wderna [ Eor “'ﬂMPn s 4o.2°c, and 4'Z~ ‘J““"L“' A”‘P is 3087,

By voom Pressure. + ]oM‘kag) +L ',h.\a,\,‘{ Z oA +QMP, s 3"f.l°c7 anl 4—1\‘ CL\MML‘-rlQMﬂ, S 285°C.

é“"" Aidde = W3 o0 = & 2930 l-l5>
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257.93.0105.01

McDonnell Douglas Aerospace

3.

The test article was an Electro Optics Assembly (EOA) package which is
part of the Fiber Optics Control Sensor Integration (FOCSI) program.

The test article was placed in the MDA Combined Environmental Test (CET)
chamber on a laboratory supplied support fixture. The cabling required
to operate the EOA was brought out of the chamber on a feed-through port
to the ground support equipment. One type T thermocouple was routed
inside the EOA to measure internal air temperature. A second type T
thermocouple was used to measure chamber air temperature. Chamber air
was measured and recorded, but was not controlled. The test article
installation in the CET chamber is shown in Figure 1.

Following a checkout at laboratory ambient pressure, the chamber was
evacuated to a pressure altitude of 50,000 feet at a rate of 30,000 feet
per minute. This pressure was maintained for one hour with the EOA
operating. At approximately 35 minutes into the altitude test, the EOA
operator reported that the unit had stopped updating. The unit was
reset and functioned normally for the remainder of the test. It was not
readily apparent whether the anomaly was related to the altitude
exposure. At the completion of the one-hour test, the chamber pressure
was adjusted to laboratory ambient at a rate of 60,000 feet per minute.
The recorded pressure altitude and temperature data are presented in

Figure 2.

Following the test, the EOA was removed from the chamber and returned to
Dept. 318.

MCDORNNELL DOUGLAS
A-318
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TABLE 1 - 1IST OF EQUIPMENT AND INSTRUMENTS

Equipment and instruments used in this test are listed below. Applicable

calibration records are available for inspection.

All calibration

maintenance and certification of MCAIR electrical, electronic and mechanical
equipment is conducted in accordance with MIL-C-45662 and MDC Process

Specification 20503.

Item

Data System
Tape Recorder
Digital Meter
Video Display

Digital Printer

Capacitance Manometer

Power Supply

Manufacturer
& Model No

MDC T-056168-7
Tektronix 4923
Doric 400
Hazeltine 1510
Epson FX 80
MKS 122AA

MKS CDR-2

Serial or

Laboratory No.

090627 -
078924
B198486
006864
107123-1
691753

691757

TABLE 1

MCDONNELL DOUGLAS
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SernSer Dedn: e A&ﬁ*ui&frésk

RT 4 EOA #|
* DONE
MSG 2 Sensor Values
HEX EV‘Y'DV_ Error
WD _VALUE NAME ]HS‘VALUE NAME
1 D2FD Total Temp 771.290 DegR -->FAULT UTrav
2 4800 Pitot Pressure 1.250 Hg ~-->FAULT UTrav UPwr
3 OED3 Long. Stick 1.131 In
4 52BE Right TEF 1.508 In ~-=>FAULT OSlew
5 570E NWS 39.663 Deg ==~>FAULT OSlew
6 5800 Right LEF -7.000 Deg -->FAULT UTrav OSlew
7 5C00 Power Lever Cntl 0.000 Deg -=>FAULT UTrav OSlew UPwr
8 2252 Rudder Pedal 0.121 In
9 64D5 Left Stabilator -2.078 In -=>FAULT OSlew
10 29A6 Left Rudder ~0.116 In
3 max= 1.211 min= 1.049 avg= 1.130 8 max= 0.137 min= 0.054 avg= 0.095
4 max= 1.754 min= 1.239 avg= 1.496 9 max= -2.078 min= =-2.224 avg= -2.151
5 max= 40.689 min= 30.279 avg= 35.484 10 max= -0.001 min= -0.164 avg= -0.083
ENTER DATA: start ALT.
kel Altgale D
RT 4 EOA I
* DONE
MSG 2 Sensor Values
WD VALUE NAME WD VALUE NAME
1 57FE Total Temp 909.462 DegR -=->FAULT UTrav
2 4800 Pitot Pressure 1.250 Hg =~>FAULT UTrav UPwr
3 OED5 Long. Stick 1.137 In
4 52D5 Right TEF 1.690 In -->FAULT OSlew
5 1708 NWS 38.783 Deg
6 5BFF Right LEF 36.000 Deg —-->FAULT OTrav OSlew
7 5C00 Power Lever Cntl 0.000 Deg -->FAULT UTrav OSlew UPwr
8 2253 Rudder Pedal 0.122 In
9 64C2 Left Stabilator -2.210 In -=>FAULT OSlew
10 6982 Left Rudder =0.163 In -=>FAULT OSlew
6 max= 5.610 min= 5.274 avg= 5.442
3 max= 1.182 min= 1.019 avg= 1.100 8 max= 0.137 min= -0.054 avg= 0.042
4 max= 1.667 min= 1.160 avg= 1.413 9 max= -2.078 min= -2.210 avg= -2.144
5 max= 42.009 min= 31.158 avg= 36.584 10 max= ~0.116 min= -0.164 avg= ~0.140

ENTER DATA:LAB ALT
LaLov‘A“vr‘7 A\ ‘\': '\'\AAG—S
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RT 4 EOA
* DONE
MSG 2 Sensor Values
WD VALUE NAME WD VALUE NAME
1 E7FE Total Temp 909.462 DegR -->FAULT UTrav
2 4800 Pitot Pressure 1.250 Hg -->FAULT UTrav UPwr
3 4E91 Long. Stick 0.936 In -=~>FAULT OSlew
4 1290 Right TEF 1.144 In
5 572B NWS 43.915 Deg -->FAULT OSlew
6 5800 Right LEF -7.000 Deg -=->FAULT UTrav OSlew
7 5C00 Power Lever Cntl 0.000 Deg -=->FAULT UTrav UPwr
8 2252 Rudder Pedal 0.121 In
9 64C2 lLeft Stabilator -2.210 In —-->FAULT
10 29A5 Left Rudder ~-0.118 In
3 max= 0.954 min= 0.841 avg= 0.897 8 max= 0.137 min= 0.098 avg= 0.117
4 max= 1.809 min= 1.057 avg= 1.433 9 max= -2.078 min= -2.210 avg= -2.144
5 max= 41.422 min= 35.557 avg= 38.490 10 max= -0.116 min= -0.164 avg= =-0.140
ENTER DATA:EOA@30C
I:t-\e.rv\nl EoA Temgxzx‘a“‘um Sﬁ&‘:l;zirjg
RT 4 EOA
* DONE
NG 2 Sensor Values
WD VALUE NAME WD VALUE NAME
1 D2FD Total Temp 771.290 DegR -=->FAULT UTrav
2 4800 Pitot Pressure 1.250 Hg -=>FAULT UTrav UPwr
3 4E74 Long. Stick 0.850 In -=>FAULT OSlew
4 5294 Right TEF 1.176 In -->FAULT OSlew
5 571F NWS 42.155 Deg -->FAULT OSlew
6 58A7 Right LEF 0.020 Deg =->FAULT OSlew
7 5C00 Power Lever Cntl 0.000 Deg ——->FAULT UTrav OSlew UPwr
8 625D Rudder Pedal 0.137 In -->FAULT OSlew
9 24C2 Left Stabilator ~2.210 In
10 69EE Left Rudder -0.023 In -->FAULT OSlew
6 max= 0.020 min= 0.020 avg= 0.020
3 max= 0.930 min= 0.815 avg= 0.872 8 max= 0.144 min= 0.096 avg= 0.120
4 max= 1.738 min= 1.271 avg= 1.504 9 max= -2.078 min= -2.224 avg= -2.151
5 max= 43.768 min= 37.023 avg= 40.396 10 max= -0.116 min= -0.118 avg= =-0.117

ENTER DATA: EOAR@30.2C

A-323




RT 4 EOA

* DONE

'f‘; MSG 2 Sensor Values

V} WD VALUE NAME WD VALUE NAME

1 D2FD Total Temp 771.290 DegR -=>FAULT UTrav

2 4800 Pitot Pressure 1.250 Hg -->FAULT UTrav UPwr
3 0E77 Long. Stick 0.859 In

4 5297 Right TEF 1.200 In -->FAULT OSlew

5 56FE NWS 37.317 Deg -=>FAULT OSlew

6 S5BFF Right LEF 36.000 Deg -->FAULT OTrav OSlew
7 5C00 Power Lever Cntl 0.000 Deg -->FAULT UTrav UPwr
8 6252 Rudder Pedal 0.121 In -->FAULT OSlew

9 24D5 Left Stabilator -2.078 In
10 6981 Left Rudder -0.164 In -=>FAULT OSlew

6 max= 0.020 min= 0.020 avg= 0.020

3 max= 0.974 min= 0.829 avg= 0.902 8 max= 0.137 min= 0.096 avg=  0.117

4 max= 1.722 min= 1.263 avg= 1.493 9 max= -2.078 min= -2.224 avg= -2.151

5 max= 42.302 min= 36.144 avg= 39.223 10 max= -0.116 min= -0.164 avg= -0.140
ENTER DATA:UP IN ALT

Bagin Ascand in Altkule =

RT 4 EOA
* DONE

NG 2 Sensor Values

WD VALUE NAME WD VALUE NAME
1 F4F9 Total Temp 493.871 DegR -->FAULT UTrav
2 4800 Pitot Pressure 1.250 Hg ==>FAULT UTrav UPwr
3 4FOF Long. Stick 1.309 In =->FAULT OSlew
4 52A5 Right TEF 1.310 In ~~>FAULT OSlew
5 570F NWS 39.809 Deg -->FAULT OSlew
6 5800 Right LEF ~7.000 Deg -->FAULT UTrav
7 5C00 Power Lever Cntl 0.000 Deg ==>FAULT UTrav OSlew UPwr
8 625D Rudder Pedal 0.137 In -=>FAULT OSlew
9 24C2 Left Stabilator =-2.210 In
10 69FF Left Rudder ~-0.001 In -->FAULT OSlew
6 max= 5.610 min= 5.610 avg= 5.610
3 max= 1.451 min= 1.250 avg= 1.351 8 max= 0.137 min= -0.054 avg= 0.042
4 max= 1.801 min= 1.255 avg= 1.528 9 max= -2.078 min= -2.224 avg= -2.151
5 max= 42.595 min= 36.730 avg= 39.663 10 max= -0.116 min= -0.164 avg= -0.140

ENTER DATA:UP+15SEC
.
/5 seconds abter Leﬁ?nn:nj ascepp -
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RT 4 EOA

* DONE

MSG - 2 Sensor Values

WD VALUE NAME WD VALUE NAME
1 D2FD Total Temp 771.290 DegR -->FAULT UTrav
3 2 4800 Pitot Pressure 1.250 Hg -->FAULT UTrav UPwr
: 3 4F26 Long. Stick 1.377 In -->FAULT OSlew
4 52F8 Right TEF 1.968 In -=->FAULT OSlew
5 572B NWS 43.915 Deg -->FAULT OSlew
6 5800 Right LEF =7.000 Deg -->FAULT UTrav
7 5C00 Power Lever Cntl 0.000 Deg -=->FAULT UTrav UPwr
8 625D Rudder Pedal 0.137 In -->FAULT OSlew
9 24C2 Left Stabilator =2.210 In
10 29A5 Left Rudder =-0.118 In

max= 1.442 min= 1.309 avg= 1.376 8 max= 0.137 min= 0.121 avg= 0.129
max= 1.762 min= 1.366 avg= 1.564 9 max= -2.078 min= -2.210 avg= =-2.144

max= 42.595 min= 37.757 avg= 40.176 10 max= -0.023 min= -0.164 avg= -0.094
ENTER DATA UP+30SEC

Ot W

RT 4 EOA
* DONE

“SG 2 Sensor Values

WD VALUE NAME WD VALUE NAME
1 72FD Total Temp 771.290 DegR --=>FAULT UTrav
2 4800 Pitot Pressure 1.250 Hg -=->FAULT UTrav UPwr
3 4F31 Long. Stick 1.410 In -->FAULT OSlew
4 12DC Right TEF 1.746 In
5 1717 NWS 40.982 Deg :
6 5800 Right LEF -7.000 Deg —-->FAULT UTrav
7 5C00 Power Lever Cntl 0.000 Deg -->FAULT UTrav OSlew UPwr
8 625D Rudder Pedal 0.137 In -->FAULT OSlew
9 24C0 Left stabilator -2.224 In
10 29A6 Left Rudder -0.116 In

6 max= 0.020 min= 0.020 avg= 0.020

3 max= 1.439 min= 1.277 avg= 1.358 8 max= 0.146 min= 0.096 avg= 0.121
4 max= 1.880 min= 1.271 avg= 1.576 9 max= -2.133 min= -2.224 avg= -2.178

5 max= 44.795 min= 37.170 avg= 40.982 10 max= -0.001 min= -0.164 avg= -0.083
ENTER DATA 50,000FT
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RT

4

MSG 2

WD VALUE

=

QWO WNPRE

(S0 - W)

RT

E7FE
4800
OF1E
52D8
1718
5800
5C00
225D
24C2
6981

max=
max==
max=

4

*sG 2

=
o

[

QOWONOULEAWNDE

VALUE

D2FD
4800
OEF7
12BA
570B
5800
5C00
6242
24C2
29A5

max=
max=
max=

EOA

Sensor Values

1.328
1.580

NAME

Total Temp 909.462
Pitot Pressure 1.250
Long. Stick 1.354
Right TEF 1.714
NWS 41.129
Right LEF ~7.000
Power Lever Cntl 0.000
Rudder Pedal 0.137
Left Stabilator -2.210
Left Rudder ~-0.164

1.380 min= 1.277 avg=

1.873 min= 1.287 avg=
45.235 min= 37.610 avg= 41.422
EOA

Sensor Values

DegR

In
In
Deg
Deg
Deg

In
In

1.322
1.516

NAME

Total Temp 771.290
Pitot Pressure 1.250
Long. Stick 1.238
Right TEF 1.477
NWS 39.223
Right LEF -7.000
Power Lever Cntl 0.000
Rudder Pedal 0.098
Left Stabilator -2.210
Left Rudder -0.118

1.407 min= 1.238 avg=

1.706 min= 1.326 avg=
44,062 min= 37.170 avg= 40.616

WD VALUE

-~>FAULT
-->FAULT

==>FAULT

-=>FAULT
-=>FAULT

-=>FAULT

6 max= 0.020

8 max=
9 max=
10 max=

WD VALUE

==>FAULT
-->FAULT

-=>FAULT
-=>FAULT
~=->FAULT
-=>FAULT

8 max=
9 max=
10 max=

A-326

* DONE
NAME
UTrav
UTrav UPwr
OSlew
UTrav OSlew
UTrav OSlew UPwr
OSlew
min= 0.020 avg= 0.020
0.137 min= 0.098 avg= .0.117
-2.078 min= -2.210 avg= =2.144
-0.016 min= -0.164 avg= -0.090
ENTER DATA- 50K+5MIN
5'0/000 ‘C[— PLAS s—h—\;n\d‘éss
* DONE
NAME
UTrav
UTrav UPwr
OSlew
UTrav
UTrav OSlew UPwr
OSlew
.137 min= 0.098 avg= 0.117
-2.078 min= -2.,224 avg= -2.151
-0.023 min= -0.164 avg= -0.094

ENTER DATA 50K+10MIN



RT 4 EOA

* DONE

MSG ' 2  Sensor Values EoiA ¥\ g},‘p(,e) “Fl“{’)'ﬁ ISS3 at 550008k & i550 nudes
WD VALUE NAME WD VALUE NAME
1 72FD Total Temp 771.290 DegR -->FAULT UTrav
2 4800 Pitot Pressure 1.250 Hg —-—>FAULT UTrav UPwr
3 OFl3 Long. Stick 1.321 In
4 529B Right TEF 1.231 In ~=>FAULT OSlew
5 1712 NWS 40.249 Deg
6 5800 Right LEF -7.000 Deg -->FAULT UTrav OSlew
7 5C00 Power Lever Cntl 0.000 Deg -=>FAULT UTrav OSlew UPwr
8 225D Rudder Pedal 0.137 In
9 24C2 Left Stabilator -2.210 In
10 29A6 Left Rudder -0.116 In

3 max= 1.321 min= 1.321 avg= 1.321 8 max= 0.137 min= 0.137 avg= 0.137
9 max= -2.210 min= -2.210 avg= -2.210

5 max= 40.249 min= 40.249 avg= 40.249 10 max= -0.116 min= -0.116 avg= -0.116
ENTER DATA 50K+15MIN

RT 4 EOA
* DONE

G 2 Sensor Values

WD VALUE NAME WD VALUE NAME
1 72FD Total Temp 771.290 DegR -=->FAULT UTrav

2 4800 Pitot Pressure 1.250 Hg —-->FAULT UTrav UPwr
3 OF13 Long. Stick 1.321 In

4 529B Right TEF 1.231 In -=->FAULT OSlew

5 1712 NWS 40.249 Deg :

6 5800 Right LEF -7.000 Deg -->FAULT UTrav OSlew
7 5C00 Power Lever Cntl 0.000 Deg ~->FAULT UTrav OSlew UPwr
8 225D Rudder Pedal 0.137 In

9 24C2 Left Stabilator =-2.210 In

10 0050 Left Rudder ~-0.561 In

3 max= 1.321 min= 1.321 avg= 1.321 8 max= 0.137 min= 0.137 avg= 0.137
9 max= -2.210 min= -2.210 avg= -2.210

5 max= 40.249 min= 40.249 avg= 40.249 10 max= -0.561 min= -0.561 avg= -0.561
ENTER DATA 50K+20MIN
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RT 4 EOA

* DONE

 MSG 2 Sensor Values

" WD VALUE NAME WD VALUE NAME

1 72FD Total Temp 771.290 DegR -=>FAULT UTrav

2 4800 Pitot Pressure 1.250 Hg -->FAULT UTrav UPwr

3 0F13 Long. Stick 1.321 In

4 529B Right TEF 1.231 In -->FAULT OSlew

5 1712 NWS 40.249 Deg

6 5800 Right LEF -7.000 Deg -->FAULT UTrav OSlew

7 5C00 Power Lever Cntl 0.000 Deg -->FAULT UTrav OSlew UPwr
8 225D Rudder Pedal 0.137 In

9 24C2 Left Stabilator -2.210 In

10 0050 Left Rudder -0.561 In

3 max= 1.321 min= 1.321 avg= 1.321 8 max= 0.137 min= 0.137 avg= 0.137
9 max= -2.210 min= -2.210 avg= -2.210

5 max= 40.249 min= 40.249 avg= 40.249 10 max= -0.561 min= -0.561 avg= -0.561
ENTER DATA S50K+25MIN

RT 4 EOA
* DONE

eG 2 Sensor Values

WD VALUE NAME WD VALUE NAME
1 72FD Total Temp 771.290 DegR -->FAULT UTrav

2 4800 Pitot Pressure 1.250 Hg -=>FAULT UTrav UPwr
3 0F13 Long. Stick 1.321 In

4 529B Right TEF 1.231 In -=>FAULT OSlew

5 1712 NWS 40.249 Deg
6 5800 Right LEF -7.000 Deg -->FAULT UTrav OSlew
7 5C00 Power Lever Cntl 0.000 Deg —-->FAULT UTrav OSlew UPwr
8 225D Rudder Pedal 0.137 In

9 24C2 Left Stabilator -2.210 In

10 0050 Left Rudder -0.561 In

3 max= 1.321 min= 1.321 avg= 1.321 8 max= 0.137 min= 0.137 avg= 0.137
9 max= -2.210 min= =-2.210 avg= =-2.210

5 max= 40.249 min= 40.249 avg= 40.249 10 max= -0.561 min= -0.561 avg= ~0.561
ENTER DATA 50K+30MIN
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VALUE

0000
0001
0206
0288
0249
0171
0000
0000
0000

4

3

VALUE

0000
0001
0206
0288
0249
0171
0000
0000
0000

EOA

Clwdkci CohA Seult wqwr¥hﬁ'4~e—%r

éima:aSpaA‘»c +?aubh$Lpd¢qy

EOA Fault Management

NAME

Download Status

Reference
Reference
Reference
Reference
Reference
Reference

Level

Port 1
Port 2
Port 3
Port 4
Port 5§

DAC Test Results
Feedback Results

EOA

WD VALUE

EOA Fault Management

NAME

Download Status

Reference
Reference
Reference
Reference
Reference
Reference

Level

Port 1
Port 2
Port 3
Port 4
Port 5

DAC Test Results
Feedback Results

WD VALUE
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NAME

NAME

* DONE

ENTER DATA

* DONE

ENTER DATA NO UPDATE



. RT 4

' MsG 4

VALUE

=
o

0002
0012
0000
0004
0000
0006
0016
0000
0000
0000

QU WN

)

" RT 4

G 1

WD VALUE

1 0003
2 0000

EOA

C—l\&o\k dC‘ [enser Qw\‘\' V‘Qp§r\-7nj

a5 park ot &—rowbttslmﬁhj

Sensor Error Management

NAME

Error Total Temp
Err Pitot Press.
Err Long. Stick
Error TEF

Error NWS

Error LEF

Err Pwr Lev Cntl
Err Rudder Pedal
Error Stabilator
Error Rudder

EOA

Selected Mode

NAME

Selected Mode
Selected Submode

WD VALUE

WD VALUE
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* DONE

NAME

ENTER DATA NO UPDATE

* DONE

NAME

ENTER DATA NO UPDATE



3

RT RT 4 EoA
* DONE
MSG MSG - 2 Sensor Values
WD \ WD VALUE NAME WD VALUE NAME
1c¢ 1 72FD Total Temp 771.290 DegR =-->FAULT UTrav
2 4 2 4800 Pitot Pressure 1.250 Hg -=>FAULT UTrav UPwr
3¢C 3 OF13 Long. Stick 1.321 In
4 £ 4 529B Right TEF 1.231 In -=>FAULT OSlew
51 5 1712 NWS 40.249 Deg
6 & 6 5800 Right LEF -7.000 Deg -->FAULT UTrav OSlew
7 5 7 5C00 Power Lever Cntl 0.000 Deg -=>FAULT UTrav OSlew UPwr
8 € 8 225D Rudder Pedal 0.137 In
9 2 9 24C2 Left Stabilator -2.210 In
0 2 10 0050 Left Rudder -0.561 In
3 3 max= 1.321 min= 1.321 avg= 1.321 8 max= 0.137 min= 0.137 avg= 0.137
4 m 9 max= -2.210 min= -2.210 avg= -2.210
5m 5 max= 40.249 min= 40.249 avg= 40.249 10 max= -0.561 min= -0.561 avg= -0.561
ENTER DATA 50K+35MIN
T RT 4  EOA BEoA® | resuncd 1553 ypdetes aflec 2 power roser
a% 50,000 . 4 40 * DONE
WG MGG 2 Sensor Values g b4 7O minutes.
DV WD VALUE NAME WD VALUE NAME
1 E 1 F2F9 Total Temp 769.140 DegR -->FAULT UTrav
2 4 2 4800 Pitot Pressure 1.250 Hg -=>FAULT UTrav UPwr
3 4 3 4EFC Long. Stick 1.253 In -=>FAULT OSlew
4 5 4 52B7 Right TEF 1.453 In -=>FAULT OSlew
5 1 5 5707 NWS 38.636 Deg -=>FAULT OSlew
6 5 6 58A7 Right LEF 0.020 Deg -->FAULT UTrav OSlew
7 5 7 5C00 Power Lever Cntl 0.000 Deg -->FAULT UTrav UPwr
8 6 8 627E Rudder Pedal 0.185 In -=>FAULT OSlew
> 2 9 24C9 Left Stabilator ~-2.161 In
) 6 10 69A5 Left Rudder -0.118 In -=>FAULT OSlew
6 max= 0.020 min= 0.020 avg= 0.020
3 m 3 max= 1.336 min= 1.176 avg= 1.256 8 max= 0.185 min= 0.096 avg= 0.141
L m 4 max= 1.722 min= 1.128 avg= 1.425 9 max= -2.105 min= -2.224 avg= -2.165
> m 5 max= 45.528 min= 37.903 avg= 41.716 10 max= ~0.001 min= -0.164 avg= -0.083
ENTER DATA 50K+40MIN

A-331



4 RT 4 EOA

* DONE

2 MS¢ 2 Sensor Values

VALU wp VALUE  NAME WD VALUE NAME

F4FS 1 E7FE Total Temp 909.462 DegR -->FAULT UTrav

t80( 2 4800 Pitot Pressure 1.250 Hg -~->FAULT UTrav UPwr

)FOE 3 4FA6 Long. Stick 0.998 In ~->FAULT OSlew

2AL 4 5278 Right TEF 0.954 In -->FAULT OSlew

6F2 5 56F6 NWS 36.144 Deg -->FAULT OSlew

80C ¢ 58C0 Right LEF 1.070 Deg ~-->FAULT OSlew

COC 7 5C00 Power Lever Cntl  0.000 Deg -->FAULT UTrav OSlew UPwr

252 g 623E Rudder Pedal 0.092 In ~~>FAULT OSlew

4CS 9 24C9 Left Stabilator -2.161 In

981 10 29EE Left Rudder ~-0.023 In

laX= 3 max= 1.146 min= 1.057 avg= 1.102 8 max= 0.134 min= 0.098 avg= - 0.116

aX= 4 max= 1.310 min= 1.192 avg= 1.251 9 max= ~-2.105 min= -2.168 avg= -2.137

aX= 5 max= 36.877 min= 33.358 avg= 35.117 10 max= -0.001 min= -0.164 avg= -0.083

ENTER DATA:DESC+5SEC

Duscand inalfibide + 5 seconds D

4 RT 4 EOA

* DONE
2 »qg 2 Sensor Values

ALU wp VALUE  NAME WD VALUE NAME

2FL 1 E7FE Total Temp 909.462 DegR -->FAULT UTrav

80C 2 4800 Pitot Pressure 1.250 Hg -->FAULT UTrav UPwr

ED7 3 4ED1 Long. Stick 1.126 In -->FAULT OSlew

29F 4 s52A6 Right TEF 1.318 In -->FAULT OSlew

722 5 56E6 NWS 33.798 Deg -->FAULT OSlew

8CC ¢ 5800 Right LEF -7.000 Deg -->FAULT UTrav OSlew

COC 7 5C00 Power Lever Cntl 0.000 Deg ~->FAULT UTrav OSlew UPwr

24E 8 624D Rudder Pedal 0.114 In -->FAULT OSlew

4C8 9 24C8 Left Stabilator -2.168 In

9A€ 10 29FC Left Rudder -0.005 In

AX= 3 max= 1.155 min= 1.063 avg= 1.109 8 max= 0.184 min= 0.051 avg= 0.117
AX= 4 max= 1.200 min= 1.200 avg= 1.200 9 max= -2.161 min= -2.168 avg= -2.165
AX= 5 max= 39.076 min= 31.745 avg= 35.411 10 max= -0.001 min= -0.164 avg= -0.083

ENTER DATA DESC+15SEC
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A}

1.145
1.132

33.358

DegR
Hg
In
In
Deg
Deg
Deg

In
In

1.189
1.120

RT 4 EOA

MSG -2 Sensor Values

WD VALUE NAME
1 72FD Total Temp 771.290
2 4800 Pitot Pressure 1.250
3 OEEl Long. Stick 1.173
4 1290 Right TEF 1l.144
5 56EB NWS 34.531
6 5800 Right LEF -7.000
7 5C00 Power Lever Cntl 0.000
8 223D Rudder Pedal 0.090
9 24C8 Left Stabilator -2.168
10 69A5 Left Rudder -0.118
3 max= 1.211 min= 1.078 avg=
4 max= 1.302 min= 0.962 avg=
5 max= 36.584 min= 30.132 avg=
a

RT 4 EOA

»SG 2 Sensor Values

WD VALUE NAME

1 E7FE Total Temp 909.462
2 4800 Pitot Pressure 1.250
3 4EE8 Long. Stick 1.194
4 528E Right TEF 1.128
5 16DD NWS 32.478
6 5800 Right LEF -7.000
7 5C00 Power Lever Cntl 0.000
8 6261 Rudder Pedal 0.143
9 24C9 Left Sstabilator ~-2.161
10 2981 Left Rudder -0.164
3 max= 1.250 min= 1.128 avg=
4 max= 1.421 min= 0.820 avg=
5 max= 35.997 min= 28.812 avg= 32.405

* DONE

WD VALUE NAME

~=>FAULT UTrav

-=>FAULT UTrav UPwr

-=->FAULT OSlew

-=>FAULT UTrav OSlew

~-=>FAULT UTrav UPwr

-->FAULT OSlew
6 max= 1.070 min= 1.070 avg= 1.070
8 max= 0.144 min= 0.043 avg= 0.094
9 max= -2.105 min= -2.224 avg= ~2.165
10 max= -0.001 min= ~0.164 avg= -0.083

ENTER DATA DESC+60SEC
* DONE

WD VALUE NAME

-=>FAULT UTrav

-=>FAULT UTrav UPwr

=->FAULT OSlew

—->FAULT OSlew

-->FAULT UTrav OSlew

-->FAULT UTrav UPwr

-=>FAULT OSlew
6 max= 0.020 min= 0.020 avg= 0.020
8 max= 0.168 min= 0.027 avg= 0.098
9 max= -2.105 min= -2.168 avg= -2.137
10 max= ~0.023 min= -0.187 avg= -0.105
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RT 4 EOA

* DONE

MSG 2 Sensor Values

WD VALUE NAME WD VALUE NAME

1 D2FD Total Temp 771.290 DegR -=>FAULT UTrav

2 4800 Pitot Pressure 1.250 Hg ~-~>FAULT UTrav UPwr
3 4F0B Long. Stick 1.297 In -=>FAULT

4 5264 Right TEF 0.796 In -=>FAULT OSlew

5 56F9 NWS 36.584 Deg -->FAULT OSlew

6 5BFF Right LEF 36.000 Deg -~->FAULT OTrav OSlew
7 5C00 Power Lever Cntl 0.000 Deg -=>FAULT UTrav UPwr
8 626D Rudder Pedal 0.161 In -->FAULT OSlew

9 24C9 Left Stabilator =2.161 In

10 69EE Left Rudder ~0.023 In -=>FAULT OSlew

max= 1.336 min= 1.235 avg= 1.285 8 max= 0.184 min= 0.049 avg= 0.117
max= 1.445 min= 0.756 avg= 1.101 9 max= -2.161 min= -2.168 avg= -2.165

max= 36.437 min= 31.598 avg= 34.018 10 max= ~0.116 min= -0.164 avg= -0.140
ENTER DATA:RM ALT+5M

(S - P

RT 4 EOA —
* DONE

TRG 2 Sensor Values 12€PQA+EA_1DQHQ

WD VALUE NAP WD VALUE NAME
1 D2FD Total Temp 771.290 DegR -->FAULT gTrav
2 4800 Pitot Pressure 1.250 Hg -->FAUL UTrav UPwr
3 4F0B Long. Stick .297 In -=>FAULT
4 5264 Right TEF 0.996 In -=>*FAULT OSlew
5 56F9 NWS 36.584™Deg =->FAULT OSlew
6 5BFF Right LEF 36.000 Dey ~-~>FAULT OTrav OSlew
7 5C00 Power Lever Cntl 0.000 _beg ——>FAULT UTrav UPwr
8 626D Rudder Pedal 0.161 In - AULT OSlew
9 24C9 Left Stabilator -2.161 In

10 69EE Left Rudder ~-0.023 In -->FAUL OSlew
3 max= <336 min= 1.235 avg= 1.285 8 max= 0.184 min=\0.049 avg= 0.117
4 ma 1.445 min= 0.756 avg= 1.101 9 max= -2.161 min= -20468 avg= -2.165

flax= 36.437 min= 31.598 avg= 34.018 10 max= -0.116 min= -0.16Zavg= -0.140
ENTER DATA~RM ALT+5M
A /
, 4
s -Vai -
. E // ! R
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RT 4 EOA

MSG:- 2 Sensor Values

WD VALUE NAME
1 CFF6 Total Temp 905.161
2 4800 Pitot Pressure 1.250
3 4F0D Long. Stick 1.303
4 128C Right TEF 1.112
5 16DF NWS 32.771
6 5800 Right LEF -7.000
7 5C00 Power Lever Cntl 0.000
8 6211 Rudder Pedal 0.026
9 24C8 Left Stabilator -2.168
10 69EE Left Rudder -0.023
3 max= 1.333 min= 1.238 avg=
4 max= 1.342 min= 1.033 avg=
5 max= 35.704 min= 32.771 avg= 34.238

RT 4 EOCA

MSG 2 Sensor Values

WD VALUE NAME

1 E7FB Total Temp 907.849
2 4800 Pitot Pressure 1.250
3 4EF5 Long. Stick 1.232
4 5286 Right TEF 1.065
5 56FA NWS 36.730
6 5800 Right LEF -7.000
7 5C00 Power Lever Cntl 0.000
8 6222 Rudder Pedal 0.051
9 24C9 Left Stabilator -2.161
10 29A5 Left Rudder -0.118
3 max= 1.294 min= 1.226 avg=
4 max= 1.374 min= 0.938 avg=
5 max= 35.557 min= 31.305 avg=

DegR

In
In
Deg
Deg
Deg
In
In
In

1.285
1.188

DegR

In
In
Deg
Deg
Deg
In
In
In

1.260
1.156
33.431

WD VALUE

-=>FAULT
==>FAULT
-->FAULT

-->FAULT
-=>FAULT
-=>FAULT

-=>FAULT

8 max=
9 max=
10 max=

WD VALUE

-->FAULT
-=>FAULT
~-=>FAULT
~->FAULT
~=>FAULT
~=>FAULT
-=>FAULT
-->FAULT

8 max=
9 max=
10 max=
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* DONE

NAME

UTrav
UTrav UPwr
OSlew

UTrav OSlew
UTrav UPwr
OSlew

OSlew

0.168 min= 0.045 avg= 0.106
-2.161 min= -2.168 avg= =-2.165
-0.003 min= -0.164 avg= -0.084

ENTER DATA RM ALT+10M

* DONE

NAME

UTrav
UTrav UPwr
OSlew
OSlew
OSlew
UTrav OSlew
UTrav UPwr

0.098 min= 0.004 avg= 0.051
-2.161 min= -2.168 avg= -2.165
-0.001 min= -0.119 avg= -0.060

ENTER DATA:RM ALT+15M
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15.41 Electromagnetic Test (146)  2/25/73  Bra) «usu/a\,.s Ao pasd] ran[d’

15.4.1.1 Attach the report containing the graphs of the EOA EM radiation and conduction behind this data
sheet.

Expected:
The conducted emissions will meet the requirements of MIL-STD—461C (class A1) CE03.

CEO03: See figures 2-2 and 2-3 of MIL-STD-461C.

Comments:
EoA #1 Laled 4o meet Ho btk speclicd an MIL-STO A0l Pard 2 CEoz (1l due 4o

SP\\L_S MW the Conduckel emisSions. The Mq'ar‘.«} a( e Conducted em 5SNons ave belows
3Ty

Ha linds sn ML-STD-9b{ Part 2 cEo3.

EcA EmIT Sources
200 +- 250 kb= ~ Power S"‘PPI}' Sw“-cL'»? g-e?«e»cy

IMitz - 15‘5"3 bus data rate
YmHiz - Litton opkic Aecoéinj Moiules’ elock
b mba - 1750/15F3 modile clock

4 mitz 1773/15‘5.3 ConVerter module EPLDS Opa.ruhhﬁ C”:iuénc;

The radiated emissions will meet the requirements of MIL-STD—461C (class A1) RE02.
REQ2: See figures 2-11 and 2-12 of MIL-STD-461C.

Comments:
Eoi | L\el to et +L.u \rm\'S S()a::(-‘cl Tw MIL-STD —4L| ‘Par‘k'z REoc2 [ -‘»s Aue_

+o sp\\ae_s S Ha vradioked emissions, The MASWA-/ ,( 4—L Co-'l\*‘-*el EniSSonS Are L.,,Lw Hhe
limds T MIL-STD-4Ll Pat 2 REOZ.

Seze. CEo? CoMn-\e.n{-s -C;v- EofA EMT SowrcesS.
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1.0

2.0
21

2.2

2.3

2.4

2.5

2.6

EMC TESTS

MIL-STD-461C CEO3 and REOQ2 testing was performed on the Fiber Optic
Control System Integration (FOCSI) in an informal qualification test. CEQ7
testing was originally intended to be tested but was deferred because of
questions regarding applicability.

CEO03 (Conducted Emissions on Power Leads: 15 kHz to 50 MHz)

The CEO3 test consisted of measuring the narrowband and broadband
conducted emissions on the 28 VDC high and return power lines of the
FOCSI. Testing was performed to determine compliance with emission levels
identified in MIL-STD-461C Part 2 for aircraft equipment.

The FOCSI was bonded to the ground plane with a lead weight placed on top
of the unit. This weight provided sufficient bonding through the front feet of

the unit. Bonding measured to be 1.5 mQ. Power required for the operation
of the FOCSI was 28 VDC and was provided through 10 uFd feed through
capacitors as identified in MIL-STD-462. Bonding of the 10 uFd capacitors to

the ground plane was measured to be 0.25 mQ.

The FOCSI was in a full up configuration with the LEDs illuminated. The
power and signal lines were in considerable excess of the two meters
necessary to perform RE02. Because RE02 was performed prior to CE03,
most of the power and signal bundies were shielded with aluminum foil. The
foil shields were then grounded to the ground plane. Two meters of both
power and signal lines were left unshieided. A resistive load was used to
terminate the signal line output containing MUX data. This was monitored
prior to testing as a functional test of the FOCSI.

The test setup consisted of using a Solar 6741 current probe transducer to
detect the emissions on the power lines and an HP 85685A preselector and
an HP 8566B spectrum analyzer to measure the emission amplitude and
frequency. A computer controller is used to automate the test applying
necessary transducer factors and cable losses, and displaying, storing, and
plotting the results. The copy of the customized test file used for automating
CEOQ3 testing of the FOCSI is included in Enclosure 1. The current probe
transducer and cable loss tables are also included.

Ambient levels were measured on both the 28 VDC high and return to
confirm that the test set up provided emission levels well below the required
specification. The 28 VDC power leads were then checked individually with
the FOCSI powered on. Plots from these tests can be found in Enclosure 2.

As the test results indicate, the FOCSI does not meet MIL-STD-461C Part 2
CEO3 limits. Narrowband and broadband emissions for each line were
plotted in addition to the limit lines. Outages were printed for any peak above
this limit. Those emissions that exceeded one limit but not the other (i.e. out
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3.0
3.1

3.2

3.3

3.4

3.5

of specification on the narrowband specification but passes the broadband
specification and vice versa) were examined individually to determine
whether it was a narrowband or broadband emission. The change in
amplitude of greater or less than 3 dB at two impulse bandwidths away from
the peak center frequency test was used to make this distinction. These are
penciled in beside the print out of each peak.

RE02 (Radiated Emissions from Electric Field: 14 kHz to 10 GHz)

The REO2 test consisted of measuring the narrowband and broadband
emissions from the FOCSI. Because we are testing to MIL-STD-461C, testing
was performed to 10 GHz.

The FOCSI was bonded to the ground plane with a lead weight placed on top
of the unit. This weight provided sufficient bonding through the front feet of

the unit. Bonding measured to be 1.5 mQ. Power required for the operation

of the FOCSI was 28 VDC and was provided through 10 uFd feed through
capacitors as identified in MIL-STD-462. Bonding of the 10 uFd capacitors to

the ground plane was measured to be 0.25 mQ.

The FOCSI was in a full up configuration with the LEDs illuminated.
Operation of the FOCSI was stand alone so no wires into or out of the
anechoic chamber were necessary. The power and signal lines were in
considerable excess of the two meters necessary to perform REO2.
Preliminary RE0O2 measurements were taken with the power and signal
bundles unshielded. These emissions were well out of specification.
Because of this, most of the power and signal bundles were shielded with
aluminum foil. The foil shields were then grounded to the ground plane. Two
meters of both power and signal lines were left unshielded. A resistive load
was used to terminate the signal line output containing MUX data. This
resistive load was also shielded.

For the REO2 test, the test set, spectrum analyzer, preselector, computer, hard
drive, and plotter were all located outside of the shielded anechoic room to
prevent test equipment noise from corrupting the radiated emission
measurements during testing of the FOCSI. The only equipment in the room
during testing was the FOCSI, associated cabling, and the required receiving
antennas. The EMI software and computer were used to control the test,
store and plot the results, and calculate the broadband and narrow band
emission levels. The setup table, antenna factors, impulse bandwidths, and
cable losses used by the EMI software are all included in Enclosure 3.

Ambient levels were measured to be well below the required radiated
emission specification. Power was then applied to the FOCSI and radiated
emissions from the unit were measured. Plots from these tests can be found
in Enclosure 4.
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As the test results indicate, the FOCSI does not meet MIL-STD-461C Part 2
REO2 limits. Narrowband and broadband emissions for each line were
plotted in addition to the limit lines. Outages were printed for any peak above
this limit. Those emissions that exceeded one limit but not the other (i.e. out
of specification on the narrowband specification but passes the broadband
specification and vice versa) were examined individually to determine
whether it was a narrowband or broadband emission. The change in
amplitude of greater or less than 3 dB at two impulse bandwidths away from
the peak center frequency test was used to make this distinction. These are
penciled in beside the print out of each peak.
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Enciosm.e &

+ MOR TEPT 119 FMC | RINBATARY o8 Fah 1693 (234427
P ENISSION LEVEL [ dBuR] — NARROWBAND
58 WIS F6TH Pare 3 FESUY :
i ESBRTON® v 28 vHC e 5
<t FART- g1gflpﬂk:9H7nng
N 3

Peaks abové @ dB of Limit Line #1
peak criteria = & dB

PEAK®  FREQ (MHz) . (dBuA) DELTA NB= Nurow Band Emiggo
1 4,291 26.3 6.3 -
Q 12.01 23 3.0 4B () BB = Brocd Band Emission
) 15.07 23 3.0 NB
4 22.06 26.7 6.7
5 23.92. 29.6 9.6
& 27.9 22.4 2,418 (snl)
2 30.01 22.2 2.2 NB (o)
8 365.16 30.5 10.5
Y, 37.96 22.8 2.8 NB (dai)
0, 42.18 20.2 .2 NB (o)
11 45.86 30.5 10.5
12 48.01 36.4 16.4
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WP ENTSSION LEVEL E | bRy NARROKEAND
i un.-ﬁﬁ"“ﬂ“m Bart 3 EESHi 1
\‘ i
NJT r"?ﬁ%&’w&”&’%mﬁﬁ Fﬁnq SHTR N

e i A e PNl i

” h“fff :
m» H

g, \\\\ x

2y :

FROEQUIENGY £Miix]

Peaks abové @ dB of Limit Line #1
peak criteria = § dB

PEAKE  FREQ (MHz) (dBuA) DELTA

1 4.291 26.3 6.3
12.01 23 3.0 4B (dh)
3 15.07 23 3.0 B

2 22.06 26.7 §.7

5 23.92. 29.6 9.5
& 27.9 22.4 2,418 (dnt)
2. 30.01 22.2 2.2 N8 fon)
£§> 36.16 30.5 18.5 )

‘ 37.96 22.8 2.8 NB /daia)
@ 42.18 20.2 2 s e
11 46.86 30.5 10.5
12 48.01 36.4 16.4
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Peaks above @ dB of Limit Line #1
peak criteria = 6 dB
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Peaks above @ dB of Limit Line ¥
peak criteria = § dB

PEAK$  FREQ (MHz) (dBuA/MHz)  DELTA
1 4.291 53 3.0
2 15.07 50.4 .4
3 22.08 53.7 3.7
4 23.92 56.5 6.5
5 36.16 58.2 8.2
& 46.88 57.5 7.5
7 48.01 £3.8 13.8
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Peaks above @ dB of Limit Line #1
peak criteria = § dB
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Peaks above @ dB of Limit Line #i

peak eriteria = § dB
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Peaks above @ dB of Limit Line #1
peak criteria = § dB

PEAK# FREQ (MHz) (dBuA/MHz ) DELTA
1 4.281 52.6 2.6 NB
2 12.01 51.7 1.7 &5
3 22.06 53 3.0
4 36.18 53.8 3.8
5 48.01 60.2 10.2
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peak criteria = § dB
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4.281
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Peaks above @ dB of Limit Line #1
peak criteria = 6 dB
PEAKit FREQ (MHz) (dBuY/M) DELTA B= Navrow Bank Eaiss:
Q. 4,023 34.9 1.3 N NB= Navrew Emission
2 4.18 42.5 9.0 BB = Beord Bond EmisSio,
3 12.92 33.8 2.4
4 28.07 39.7 9.0
& 36.29 34.7 2.3 nB
8 47.98 36 1.7
2 56.1 38.8 3.5
g £@.66 40.8 4.8 nB
9 64.14 37.5 1.3 NB.
;Q 67.07 36.7 .2 N3
1y 71.72 40.3 3.4 a9
12 107.2 43.2 3.6
13 128.17 44,2 3.4
14 226.51 49 4.4 N
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Peaks above @ dB of Limit Line #1
peak criteria = 5 dB

PEAK# FREQ (MHz) (dBuV/M) DELTA
Q@ 4.023 : 34.9 1.3 N
2 - 4.1B 42.5 9.0
3 12.92 33.8 2.4
4 28.07 39.7 9.0
& 36.29 34.7 2.3 nB
3 47.98 36 1.7
7 56.1 38.8 3.5
@ E0.565 40.5 4.8 NB
{ B4.14 37.5 1.3 NB.

67.07 36.7 .2 NB

71.72 40.3 3.4 uv>

197.2 43,2 3.6

128.17 44,2 3.4
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Peaks above @ dB of Limit Line #1
peak criteria = § dB

PEAK%  FREQ (MHz) (dBuv/M) DELTA
Q. 4.023 : 34.9 1.3 N
2 4,16 _ 42.5 9.0
3 12.02 33.8 2.4
4 28.07 39.7 9.0
& 36.29 34.7 2.3 nB
5 47.98 36 1.7
7 6.1 38.8 3.5
@ 60.66 40.8 4.8 N8
9 84.14 37.5 1.3 NB.
;;e 67.07 36.7 .2 N8B

»ki} 71.72 40.3 3.4 am
2 107.2 43.2 3.6
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Peaks above @ dB of Limit Line #1
peak criteria = B dB

PEAKH FREQ (MHz) (dBuV/M) DELTA

1 47.98 41.3 7.8

2 51.88 39.5 4.7

3 56.1. 46.8 11.5

4 58.01 41.3 5.8

5 59.99 43 7.2
g 62.73 368.7 .6 ND
T B4.14 38.3 2.1 e
§‘ 71.72 41.5 4.6 v
A 83.85 38.9 -9 N®
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11 185,27
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(dBuY/M)
41.3
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41.5
38.9
43.3
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peak criteria = § dB
FREQ (MHz)
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Peaks above @ dB of Limit Line #1
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Peaks above @ dB of Limit Line #1
peak criteria = B dB

PEAK¥  FREQ (MHz) (dBuU/M) DELTA
1 47.98 41.3 7.0
2 51.88 39.5 4.7
3 56.1 45.8 11.5
4 58.01 41.3 5.8
5 59.89 43 7.2

g 62.73 36.7 6 NB

7 64.14 38.3 2.1 e

8 71.72 41.5 4.6 ve

) 83.85 38.9 .8 N
12 167.55 43.3 .7
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11 185.27 44.8 1.
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Peaks above @ dB of Limit Line #1
peak criteria = § dB

PEAK#  FREQ (MHz) (dBuU/M/MHz) DELTA
1 4.18 89.5 5.3
2 12.02 81.5 3.3
3 21.96 75.8 .3 N3
4 28.07 76.5 2.3
5 47.98 71.8 .1
6 56. 1 74 3.1
%} 58.01 72.2 1.4 NB
IC 59.99 76.3 §.3 NB
g 107.2 70.3 2.4
1 128.17 73 5.0
Q 185.27 £9.9 4.5 NB
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Peaks above @ dB of Limit Line #1
peak criteria = § dB
PEAK# FREQ (MHz) (dBuV/M/MHz) DELTA
1 4,15 89.5 §.3
2 12.02 81.5 3.3
C} 21.96 75.6 « 3 N3
4 28.07 76.5 2.3
5 47.98 71.8 .1
6 56.1 74 3.1
£8.01 72.2 1.4 NB
59.99 76.9 B.3 NB
107.2 79.3 2.4
10 128.17 73 6.0
(9 185,27 £9.9 4.6 NB
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Peaks above @ dB of Limit Lina #1
peak criteria = § dB

PEAK#  FREQ (MHz) (dBuU/M/MHz) DELTA
1 4.15 89.5 6.3
2 12.02 81.5 3.3
® 21.96 75.6 .3 N3
4 28.07 76.5 2.3
5 47.98 71.8 .1
B 56. 1 74 3.1
58.01 72.2 1.4 NB
59.99 76.9 5.3 NB
107.2 70.3 2.4
10 128.17 73 5.0
Q 185.27 £9.9 4.6 NB
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Peaks above @ dB of Limit Line #1
peak criteria = 6 dB

PEAKE® FREQ (MHz) (dBuV/M/MHz) DELTA

1 47.98 78.1 6.4

2 £1.88 75.3 4.0

3 B6.1 83.1 12.2

4 58.01 73.5 2.7

5 £9.98 77.2 6.6

& 167.55 69.8 4.0

7 185.27 71.9 6.6

{ . . .5
\g/ 191.58 68.7 3.5 N
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15.5.1 Final Verification Test (14.7) | PAssiZ/FAIID

Performed by:_Brud Kessloe Date:_ 7/t /az Test Article Serial Number;__ 900 |
EcA # |

15.5.2 Null Offset Test (9.6.2) pAsq A Fan[ ]
15.5.2.1 Record the PFS Test Set value during the test and the largest sensor value.

- A"ﬁ' 0.000
Sensor Null Offset{ ~ 0-001 inches Expected: < +/-0.0045 in.
PFS Test Set Value|___2:200 inches Expected: 0.000 in.
Comments:
15.5.3 Resolution Test (9.6.3) pasd A Fan[]
15.5.3.1 Record the PFS Test Set position and the smallest change in the sensor position.
PFS Test Set Initial Position 0.50° in. and Ending Position|__0.502 in.
Sensor Resolution{ __ 0-02 in. Expected: < +/-0.0045 in.

Estimated: 2(0.75)/210 ~ 0.0015 in.
Proc. Spec.: 0.00037 in.

Comments: TZ. Senser el ;u\ -Cn,

M 0.505 4, .So7 (e Ahcfem,.% J O.coz,

15.5.4 Range Test (9.6.4) pasdFFan[ ]
15.5.4.1 Record the sensor and PFS Test Set full stroke positions.
Sensor Positions - Full Stroke| __~©-75° in Expected: -0.750in.

+ Full Stroke o.75° in. Expected: +0.750in.
PFS Test Set Positions - Full Stroke{ __—©.773 in. Expected: —0.750in.

+ Full Stroke| 2795~ in Expected: +0.750in.
Comments: m
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15.5.5 Linearity Test (9.6.5) pasd Fan[]

Record Sensor POSITION AND FORCE SENSOR (PFS) TEST SET POSITIONS
Positions at the

PFSPositions | 0750 | 0563 | —0375 | 0.188 | 000 ] 0188 | 037 | 0563 | 0750
0 to +Full Stroke p.000| 0158 | o370 | o505 | 0750
+Full Stroke to 0 0006 10,199 o391 [o.569 | 0750

0 to —Full Stroke {_ , 4, ~0.543 {—6.363 | =016 | <
—Full Stroke to 0 0.750 | 6,570 | ~0.28] | ~o.138 | ~o.c0¢

155.5.1 Print the spreadsheet containing the PFS Test Set vs. sensor positions and the linear regression and
standard deviation analysis on those points, and attach it behind this data sheet.

15.5.5.2 Record the slope, constant, and standard deviation values.

Slope 0:99¢ Expected: 1.0 ' Constant| 0.00¢ Expected: 0

Standard Deviation{___0.007

Comments:

15.5.5.3 Calculate the linear regressed range of the null and full stroke values, and account for the
standard deviation to find the linear regressed range of the null and full stroke values.
y=mx+b, where m = slope, b= constant, x = sensor positions
linear regressed range = (y — standard deviation) to (y + standard deviation)

oob
Actual Null Position| o0 —0.004 fin. RegressedRangeE.n.to
o.otl L-n

Actual Min. Full Stroke Position{__~0:750 lm Regressed Range{ —0.738 Iin to

Actual Max. Full Stroke Position‘i__75‘_°_.lin Regressed Range __Mm to
Lo757 lin

Comments:

15.5.5.4 Calculate the deviations of the actual data points from the best straight line and record the largest
deviation.
ot "0.563

Sensor Nonlinearity| __0.0/5 in. Expected: < +/—0.0019 in.

Comments: T
m Sensor """l"‘*“"‘? i "“?‘w Hon expected L\d—‘fk Ovecall resulls are 509&.
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- Environmental Finat Perfomance Test (Rudder Pedal Sensor S/N 001)

Reference (inches) {Sensor (inches) Least Squares Fit (y=mx+ b)
0 0 Resuits Map Results
0.188 0.188 m b 0.997556] 0.003579
0.375 0.376 sem seb 0.003408| 0.001606
0.563 0.565 r squaredise y 0.999802] 0.007002
0.75 0.75 F df 85694.03 17
0.75 0.75 ss reg ss resid 4.201145] 0.000833
0.563 0.569
0.375 0.381 Least Square Fit Results Key
0.188 - 0.198 m = slope
0 0.006 b = y-intercept
-0.188 -0.176 se m = standard error for slope
-0.375 -0.363 se b = standard error for y-intercept
-0.563 -0.543 r squared = coefficient of determination
-0.756 -0.74 se y = standard error for the y estimate
-0.75 -0.75 ( se y = standard deviation)
-0.563 -0.57 F = the F statistic
-0.375 -0.381 df = degrees of freedom
-0.188 -0.188 ss reg = regression sum of squares
0 -0.004 ss resid = residual sum of squares

Sensor (inches)

- Ml

-0.8 =

Reference (inches)
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